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SECTION  OF  GEOLOGY  AND  MINERALOGY* 


DISTRIBUTION  OF  PEBBLES  1  IN  A 
GLACIAL  OUTWASH  PLAIN 

By  A.  C.  HAWKINSt 

The  object  of  this  paper  is  to  give  quanti¬ 
tative  factual  evidence  as  to  the  distri¬ 
bution  of  pebbles  of  various  rock  types  in  a 
deltaic  sand  deposit,  with  respect  to 
changes  in  size  and  shape  resulting  from  a 
combination  of  the  effects  of  transporta¬ 
tion  by  running  water  in  the  presence  of 
moving  sand  and  the  erosion  effects  due  to 
natural  differences  in  mineral  composition. 

The  following  data  have  been  collected 
by  the  writer  in  a  typical  area  of  the  out- 
wash  plain  of  the  Wisconsin  glacial  moraine 


represented  by  the  ratio  1:3,  which  none 
of  the  pebbles  have  attained.  No  com¬ 
plete  conclusion  has  been  made  or  at¬ 
tempted  about  the  relative  effects  of 
distribution  by  water-flow  as  compared 
with  the  effects  of  abrasion  and  weather¬ 
ing. 

The  specific  area  of  outwash  plain  covered 
is  8  miles  long  from  northeast  to  southwest 
and  4  miles  wide.  It  represents  a  deltaic 
deposit  of  brown  and  reddish  sand,  which 
is  known  to  be  41  feet  thick  at  Park  Avenue 
and  East  Fifth  Street  in  Plainfield  and 
over  15  feet  thick  at  High  Street  and 
Mountain  Avenue  in  Bound  Brook.  This 
deposit  heads  into  the  terminal  moraine 


Table  1 


Pleistocene  Geology  in  Union  and  Somerset  Counties,  New  Jersey  ] 

Distribution  of  Pebbles  in  a  Portion  of  the  Glacial  Outwash  Plain  (Wisconsin),  Plainfield  to  Bound  Brook,  N.  J.  | 


Rock  type 
Granite 

pre- Cambrian 
Vein  quartz 
Quartzite 
Paleozoic 
Basalt 
Triassic 
Sandstone 
Triassic 


Variation  in  size 
(averages  in  cm.) 

Distance  s.  of  ter-  Variation  in  roundness 


minal  moraine 

IIZ  mi.  8  mi. 

Loss 

(averages) 

Relative  shape  after  8-mile  transportation 

12.2 

1.2 

90.2% 

15%  less  rounded  (more  angular) 

11.4 

1.4 

87.8% 

0%  no  change  in  angularity 

24%  more  rounded 

17.6 

2.0 

88.7% 

18.2 

1.7 

90.6% 

27%  more  rounded 

14.3 

1.4 

90.2% 

29%  more  rounded 

in  east-central  New  Jersey.  The  pebbles 
have  been  classified  as  to  petrography  and 
geologic  age  as  closely  as  possible.  They 
have  also  been  classified  as  to  size  and 
roundness.  Degree  of  roundness  has  been 
determined  by  inscribing  the  largest  pos¬ 
sible  circle  within  the  pebble’s  outline  and 
comparing  this  circle’s  area  with  the  sum 
of  the  areas  of  three  circles  inscribed  in 
three  of  its  subangular  or  rounded  corners.J 
Perfection  of  rounding  would  thus  be 

*  The  series  of  papers  apixarina  under  this  general  heading, 
were  presented  at  the  meeting  of  the  Section  on  October  3 
1940. 

t  Polytechnic  Institute  of  Brooklyn,  Brooklyn,  N.  Y. 

t  Method  used  by  the  petroleum  geologists. 


near  the  point  where  the  latter  crosses  the  | 
first  Watchung  basalt  ridge  in  the  vicinity  I 
of  Scotch  Plains,  northeast  of  Plainfield,  t 
Its  most  southwesterly  outcrops  are  at 
Bound  Brook,  8  miles  southwest  of  Plain- 
field.  Just  beyond  Bound  Brook,  it  ter-  , 
minates  against  another  alluvial  deposit  I 
which  is  2  miles  wide  and  is  composed  of  | 
basalt  fragments  which  were  swept  out  j 
of  the  watergap  at  Chimney  Rock,  in  the 
first  Watchung  ridge,  by  a  separate  current 
of  swiftly  flowing  waters  which  also  came 
from  the  melting  Wisconsin  glacier.  . 

It  was  noted  in  the  field  that,  in  the  * 
basal  part  of  the  main  sand  outwash  t 
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deposit  of  the  outwash  plain  northeast  of 
Bound  Brook,  there  is  a  heavy  bed  of 
four-  to  six-inch  pebbles  (10  to  40  feet 
down),  which  marked  two  early  stages  of 
deposition.  Above  this  horizon,  a  deep 
excavation  made  recently  at  Bound  Brook 
showed  5  feet  of  red-brown  sand  from  local 
Triassic  sources,  lying  above  ten  or  more 
feet  of  brown  sand,  evidently  derived 
from  more  distant  sources.  Samples  of 
the  pebbles  studied  in  connection  with  this 
report  were  obtained  from  numerous  cellar 
excavations  for  dwellings,  which  were 
made  during  the  time  of  this  investigation. 
The  principal  pebble-bearing  layer  is  gen¬ 
erally  about  2  feet  below  the  subsoil  of  the 
area.  Averages  of  measurements  on  a 
number  of  pebbles  of  each  kind  were  taken 
in  each  case.  In  Table  1  are  shown  the 
maximum  differences  between  the  pebbles 
at  the  head  and  at  the  foot  of  the  outwash 
sand  deposit.  It  will  be  noted  that  the 
size  of  the  pebbles  at  the  outer  margin  of 
the  outwash  plain  averages  10  to  IS  per 
cent  of  that  of  the  pebbles  near  its  head. 


*  I 

I  STRUCTURE-DRAINAGE  RELA¬ 
TIONS  IN  THE  APPALACHIAN 
MOUNTAINS 

By  HENRY  D.  THOMPSON* 

The  Problem  of  Appalachian  Drainage 
Reversal.  It  is  generally  agreed  that, 
following  the  Appalachian  Revolution,  the 
I  divide  between  the  east-flowing  and  the 
j  west-flowing  streams  of  the  Appalachian 
Mountains  was  located  somewhere  east 
.  of  the  present  Great  Valley  in  the  crystalline 
■  rocks  of  Old  Appalachia.  Overthrust  faults 
'.j  j  on  the  west  side  of  the  Blue  Ridge  indicate 
I  that  this  old  laifd  was  elevated  more  than 
,  the  geosynclinal  area  to  the  west.  Keith 
(1928)  says  that  “  . . .  these  overthrusts 
descend  toward  or  into  the  great  Blue 
Ridge  anticline  which  exposes  the  most 
ancient  rocks  and  forms  the  chief  line  of 
1,  uplift  of  the  Appalachians.”  As  late  as 

jIj  s  *  Department  of  Geology,  Hunter  College,  New  York. 


Upper  Triassic  time,  the  main  divide  was, 
probably,  still  east  of  the  area  of  Newark 
deposition.  Kummel  (1940)  states  that 
“  . . .  the  great  bulk  of  the  feldspathic 
and  micaceous  sandstones  that  make  up  so 
much  of  the  Newark  rocks  must  have  come 
from  higher  lands  that  still  existed  to  the 
southeast.” 

Southwest  of  Roanoke,  Virginia,  where 
the  Blue  Ridge  is  broad,  the  divide  is  still 
in  the  crystalline  rocks,  though  it  has 
shifted  some  miles  westward.  Northeast 
of  Roanoke,  the  Roanoke  and  James  head 
in  the  Ridge  and  Valley  province  west  of 
the  Blue  Ridge.  Farther  northeast,  the 
Potomac,  Susquehanna,  and  Delaware  and 
the  west  branches  of  the  Hudson  draw 
their  headwaters  from  far  into  the  Appa¬ 
lachian  Plateau,  a  distance  of  eighty  to  a 
hundred  miles  from  the  original  divide. 

The  problem  before  us  then  is  to  deter¬ 
mine  the  most  probable  sequence  of  events 
and  the  method  by  which  the  drainage 
divide  shifted  from  its  presumed  original 
position  to  that  which  it  now  occupies. 
Over  a  belt  that  is  broad  in  the  north  and 
narrows  southwestward,  the  streams  that 
formerly  ran  westward  now  flow  eastward. 
How  did  this  reversal  take  place? 

Various  Hypotheses.  One  of  the  first 
serious  attempts  to  explain  the  reversal  of 
Appalachian  drainage  was  Davis’  classic 
paper  of  1889.  In  this  paper,  he  expounded 
many  principles  of  stream  erosion  on  and 
adjustment  to  folded  structure  that  have 
stood  the  test  of  time.  However,  the 
conception  of  the  manner  of  reversal  of  the 
original  northwest  drainage  has  received 
little  support  from  subsequent  thought. 
By  restoring  the  original  topography  of 
the  uneroded  folds,  a  task  in  itself  hazard¬ 
ous,  Davis  pictured  the  original  drainage 
of  Pennsylvania  as  consisting  of  a  mas¬ 
ter  northwest  consequent,  the  Anthracite 
River,  and  a  number  of  longitudinal  con¬ 
sequent  tributaries.  The  master  Anthra¬ 
cite  was  then  reversed  in  its  course  by 
diastrophism — the  Newark  depression — and 
later  dismembered  by  capture  to  produce 
the  present  drainage.  It  is  highly  doubtful 
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that  the  Newark  depression  was  sufficient 
to  reverse  bodily  the  great  Anthracite  for 
any  considerable  distance.  Furthermore, 
if  such  a  reversal  did  occur,  it  is  difficult 
to  believe  that  the  great  river  would  have 
been  dismembered  by  lesser  streams  that 
had  no  advantage  of  shorter  distance  to  the 
sea. 

In  1895,  Willis  proposed  that  the  south¬ 
east  streams  in  the  Appalachians  had 
taken  their  courses  on  the  eastward-tilted 
Kittatinny  (Schooley)  peneplane  and  had 
become  superposed  across  the  structure 
from  a  deep  mantle-rock  cover.  Many  of 
the  streams  that  were  thus  let  down  onto 
resistant  rock  were  unable  to  continue  in 
their  courses  and  were  captured  by  their 
larger  or  better  located  neighbors,  leaving 
wind  gaps  as  evidence  of  their  former 
courses.  This  hypothesis  gained  consider¬ 
able  acceptance  and  is  still  preferred  by  the 
U.  S.  Geological  Survey.  Many  workers 
doubt,  however,  that  the  Kittatinny 
(Schooley)  peneplane  was  sufficiently  well 
developed  or  that  the  bed  rock  had  a  mantle 
sufficiently  thick  to  allow  regional  su{)er- 
position. 

With  these  objections  to  Willis’  hy¬ 
pothesis  in  mind  and  also  recognizing  the 
remarkable  adjustment  of  the  streams  to 
structure,  Johnson  (1931)  proposed  a  dif¬ 
ferent  hypothesis  of  regional  superposition. 
To  allow  more  time  for  adjustment,  Johnson 
postulates  superposition  on  the  Fall-Zone 
peneplane.  To  provide  a  sufficient  cover¬ 
ing  blanket,  he  had  that  peneplane  veneered 
with  marine  sediments.  This  hypothesis 
of  regional  superposition  of  the  southeast 
drainage  from  a  coastal-plain  cover  on  the 
Fall-Zone  jjenepeane  has  attracted  a  num¬ 
ber  of  adherents  and  has  been  adopted 
by  the  authors  of  some  of  the  leading  text¬ 
books  on  historical  geology.  Objections 
to  it,  however,  are  serious.  Stratigraphic 
and  [ialeontologic  evidence  oppose  the 
assumption  that  the  Atlantic  Coastal  Plain 
formerly  extended  far  inland  from  its 
present  jwsition.  Land  areas  sufficient  to 
supply  the  sediment  for  this  extended 


coastal  plain  have  not  been  located.  Fur¬ 
ther,  there  is  no  convincing  evidence 
that  a  well-developed  Fall-Zone  peneplane 
ever  extended  far  inland.  In  fact,  it  is 
difficult  to  visualize  how  a  single  peneplane 
could  have  developed  across  the  original 
asymmetrical  divide. 

Meyerhoff  and  Olmstead  (1936)  make  a 
different  approach  to  the  problem.  They 
postulate  that,  during  the  Appalachian 
Revolution,  the  axis  of  greatest  uplift  and, 
therefore,  the  original  drainage  divide,  were 
far  west  of  the  crystalline  area.  From 
that  original  divide,  the  east-flowing  streams 
have  since  pushed  their  headwaters  far¬ 
ther  westward  by  capture  of  the  opposing 
headwaters.  As  yet,  Meyerhoff  and  Olm¬ 
stead  have  not  produced  sufficient  evidence 
to  gain  wide  acceptance  of  their  belief  that 
the  original  drainage  divide  was  located 
west  of  the  crystalline  area. 

Recently,  deBethune  (1948)  presented  a  i 
proposal  which  is  a  modification  of  Willis’  ) 
old  hypothesis.  According  to  deBethune, 
the  Schooley  poneplane,  on  being  uplifted, 
was  warpod  in  various  directions.  The 
streams  took  their  consequent  courses  on 
that  w'arpod  surface  and  have  continued 
without  appreciable  change  of  pattern  or 
direction  to  the  present  time.  The  most 
obvious  criticism  of  this  hypothesis  is  that  j 
of  the  uncertainty  of  recognizing  the 
upwarps  and  downw’arps  of  the  Schooley 
peneplane.  It  is  possible  that  the  sites  of 
some  or  all  of  the  longitudinal  lowlands, 
which  deBethune  maps  as  Schooley  down- 
warps,  existed  as  relatively  high  ground 
during  Schooley  time  and  that  the  to¬ 
pography  has  since  been  inverted.  Present 
slop)es  conform  with  present  drainage  and 
are  not  necessarily  in  the  same  direction 
as  those  of  Schooley  time.. 

Hypothesis  of  Progressive  Piracy  and  Load 
Superposition.  The  hypothesis  here  ad¬ 
vanced  accounts  for  the  southeastward 
drainage  of  the  Appalachians  by  normal 
processes  of  headwater  piracy  along  an 
asymmetric  divide.  In  other  words,  the 
original  west-flowing  streams  have  been  , 


tt 

m 

m 

in 

A 

w 

re 

w 


tl 

gi 

er 

se 

lo 

T1 

P( 

ar 

wi 

Tl 

sti 

Pr 

dii 

19 


Df 


Joi 

Ki 

Kt 


Ml 

Th 


Th 


Ta 


Wi 


THE  NEW  YORK  ACADEMY  OF  SCIExNCES 


5 


turned  to  the  east  by  capture.  In  this 
manner,  the  main  watershed  has  slowly 
migrated  westward  from  its  early  location 
in  Old  Appalachia  to  its  present  position. 
As  a  result  of,  and  concomitant  with,  the 
westward  shifting  of  the  divide,  the  general 
regional  slope  has  been  reversed  from  a 
westward  to  an  eastward  direction. 

In  extending  their  headwaters  westward, 
the  southeast-flowing  streams  have  been 
greatly  influenced  by  structure.  In  gen¬ 
eral,  they  follow  zones  of  least  resistance, 
seeking  out  weak-rock  formations  and 
local  weaknesses  in  the  resistant  ones. 
The  factor  of  distance,  too,  has  been  im¬ 
portant,  for  long,  low-gradient  streams 
are  at  a  disadvantage  in  competition 
with  those  having  short,  steep  courses. 
The  particular  courses  of  the  transverse 
streams,  then,  are  often  the  result  of  com¬ 
promise  between  distance  and  structure. 
Evidence  supporting  this  hypothesis  is 
discussed  in  Thompson  (1936,  1939,  and 
1949). 
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MANHATTAN  SCHIST  AS  A 
FOUNDATION  FOR 
STRUCTURES 

By  JACOB  FELD* 

In  the  middle  1920’s,  a  large  investment 
firm  in  New  York  promiscuously  adver¬ 
tised  their  offer  of  building  mortage  bonds 
under  the  slogan  “as  sound  as  the  bedrock 
of  Manhattan.”  That  firm  became  insol¬ 
vent  before  1930,  when  some  unforeseen 
maladjustment  of  our  economy  upset  the 
soundness  of  their  mortgage  values.  Their 
slogan,  however,  was,  unknowingly  to  be 
sure,  a  correct  statement.  The  bedrock  of 
Manhattan  is  often  an  expensive  and  un¬ 
predictable  foundation  for  structures. 

With  the  exception  of  some  small  ex¬ 
posures  of  Inwood  limestone  near  the 
Harlem  River,  almost  the  entire  area  of 
Manhattan  Island  is  covered  at  various 
depths  below  the  present  surfaces  with  a 
coarse  quartz-mica  schist  identified  as 
Manhattan  schist.  From  a  geological  point 
of  view,  this  rock  has  been  described  in  two 
early  papers  presented  before  the  New  York 
Academy  of  Sciences,  in  1908  by  Charles 
P.  Berkey^  and  in  1914  by  Charles  Richard 
Fettke^  as  w’ell  as  in  many  other  papers 
and  books.  The  purpose  of  this  paper  is 
to  discuss  the  engineering  evaluation  of  the 
Manhattan  schist  as  a  foundation  support. 

Even  in  the  densest  Manhattan  schist 
rock,  there  are  numerous,  irregular  streaks 
and  intrusions  of  various  colors  and  min¬ 
erals.  Fracture  is  easy  but  along  uncertain 
planes.  Drilling  is  not  too  definite,  holes 
very  often  deviating  from  straight  lines, 
and  care  must  be  exercised  to  prevent  the 
drill  from  sticking.  Most  of  the  rocks 
exposed  can  be  wedged  and  peeled.  Prep¬ 
aration  of  a  level  surface  is  almost  impos¬ 
sible.  Split  faces  are  slippery  because  of 
the  large  amount  of  mica  exposed,  usually 
gray  or  pearly  in  color.  The  rock  pulver¬ 
izes  under  traffic  into  a  dust  which  becomes 
a  slippery  mud  when  wet.  In  construction 
operations,  this  property  often  necessitates 
a  cover  coat  of  sand  or  cinders  to  eliminate 
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the  dust  during  dry  spells  and  to  provide 
traction  for  vehicles  during  and  after  rains. 

The  maximum  permissive  load  to  be 
imposed  on  the  exposed  soils,  including 
rock,  is  governed  by  the  requirements  of 
the  New  York  City  Building  Code,  which 
is  Chapter  26  of  the  Administrative  Code. 

The  code  of  1938  (Section  377.0),  similar 
to  earlier  editions,  except  that  the  allow¬ 
ance  for  “medium  rock”  was  15  Tons, 
permitted  the  following  values: 

Class  1 — Hard  sound  rock  — 40  tons  p)er  sq. 

ft. 

Medium  hard  rock — 25  tons  per  sq. 
ft. 

Class  2 — Hard-pan  overlying — 10  tons  per  sq. 
rock  ft. 

Soft  rock  —  8  tons  per  sq. 

ft. 

There  were  no  definitions  of  the  terms  used, 
nor  any  tests  for  identification  of  the  dif¬ 
ferent  rock  conditions.  General  practice 
required  that  a  steel  bar  dropped  on  rock 
considered  hard  emit  a  clear  ring  and  that 
hard,  sound  rock  have  no  seams. 

As  a  result  of  an  18-month  study  by  a 
special  committee  of  12  foundation  experts 
chosen  by  the  City  Council  on  recommenda¬ 
tion  of  various  technical  groups  (of  which 
committee  the  writer  was  a  member) 
to  revise  various  parts  of  the  provision 
on  foundations,  with  special  reference  to 
the  sections  on  the  use  of  piles,  the  Building 
Code  was  amended  on  November  17,  1948. 
The  present  maximum  allowable  presump¬ 
tive  bearing  values  on  rock  are: 

Class  1 — Hard  sound  rock  — 60  tons  per  sq. 

ft. 

Class  2 — Medium  hard  rock  — 40  tons  per  sq. 

ft. 

Class  3 — Hard-pan  overlying — 12  tons  per  sq. 
rock  ft. 

Class  4 — Compact  gravel  — 10  tons  per  sq. 

ft. 

Class  5 — Soft  rock  —  8  tons  jjer  sq. 

ft. 

Definitions  for  identification  were  also 
added,  as  follows:  “Hard  sound  rock  is 
rock  such  as  Fordham  gneiss,  Ravenswood 
gneiss,  and  trap  rock  in  sound  condition, 
with  some  cracks  allowed.  Medium  hard 
rock  is  rock  such  as  Inwood  limestone. 


Manhattan  schist,  and  massive  serpentme, 
with  some  cracks  allowed  and  slight  weath¬ 
ering  along  cracks.  Soft  rock  is  rock  such 
as  shale,  decomposed  serpentine,  decom¬ 
posed  schist,  or  decomposed  gneiss,  with 
some  disintegration  and  softening  and  with 
considerable  cracks  allowed.” 

The  Code  makes  the  assumption  that 
the  exposure  of  rock  in  foundations,  covered 
with  concrete  of  the  footings,  is  unaltered 
with  age.  The  percentage  of  rock,  espe¬ 
cially  in  the  schist  areas,  which  can  be 
classified  as  better  than  “soft  rock”  is 
extremely  small.  This  is  fortunate,  be¬ 
cause  of  the  tendency  of  the  schist  to  soften 
and  disintegrate  even  after  being  sealed  by 
concrete.  The  time  required  for  such 
change,  in  the  built-up  areas  of  the  city,  is 
surprisingly  small.  Exposure  of  footings 
supporting  buildings  is  not  uncommon. 
Development  of  adjacent  areas  for  new 
buildings  and  for  subway  structures  is 
frequent,  and  a  part  of  such  construction 
is  the  frequent  exposure  of  footings  founded 
on  rock.  Underpinning  of  such  footings  to 
lower  levels  is  often  necessary,  because  the 
rock  below  the  footings  is  not  sound. 
Normally,  it  is  assumed  that  these  footings 
had  been  placed  on  unsound  rock  even  if 
the  records  indicate  that  it  was  intended 
to  found  on  sound  rock.  During  the 
construction  of  the  6th  Avenue  Subway, 
several  buildings  were  underpinned  to  lower 
levels  through  disintegrated  rock.  In  one 
case,  the  supervising  engineer  of  the  con¬ 
struction  of  the  foundations  (in  1917)  per¬ 
sonally  examined  the  exposure  in  1936. 
His  original  field  records  were  still  available 
and  his  notations  of  “hard,  ringing  rock” 
for  each  of  the  footings  left  no  doubt  that 
the  rock  had  altered  completely  in  20 
years.  The  disintegrated  rock  under  the 
footings  was  removed  by  hand  shovels  and 
picks,  after  temporary  shoring  of  the  col¬ 
umns,  to  as  much  as  a  25  foot  depth  before 
sound  rock  was  again  encountered.  The 
records  of  the  old  6th  Avenue  Elevated 
Line,  then  over  50  years  old,  indicated 
sound  rock  levels  much  higher  than  were 
actually  found  when  the  footings  were 
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removed.  Even  the  rock  under  the  footings 
of  some  monumental  structures  along  6th 
Avenue,  less  than  10  years  old  (in  1936-8) 
could  easily  be  removed  by  one’s  fingers. 

There  is  definite  indication  that  mica 
schist,  under  superimposed  loadings  of 
approximately  25  tons  per  square  foot, 
changes  physically  in  a  matter  of  10  to  20 
years.  The  altered  rock  is  not  an  unsafe 
foundation  if  there  are  no  cavities  or  seams 
into  which  the  compressed  material,  more 
plastic  than  solid,  can  flow.  Danger  exists 
only  if  the  footings  are  not  recessed  into 
pits  (the  normal  procedure  is  to  cut  a  pit 
at  least  12  inches  deep  into  sound  rock  for 
a  proper  footing)  or  when  new'  excavations 
remove  the  lateral  support  of  the  rock  just 
below  the  concrete  base. 

Definite  indications  that  mica  schist, 
when  operated  upon  by  either  surface  or 
tunnel  excavations,  soon  becomes  a  dis¬ 
continuous  body  are  also  often  encountered. 
Three  examples  are  given  from  the  6th 
Avenue  Subway  construction  experience. 
Near  41st  Street,  the  excavation  uncovered 
the  roof  of  the  Queensborough  Subway, 
which  had  been  tunneled  in  rock  with  some 
timber  centering  supports.  The  timber 
was  found  encased  in  cement  mortar  which 
had  been  forced  upwards  as  a  grout  to  seal 
the  cavities  in  the  rock.  The  rock  in  the 
entire  area  was  removed  in  1937  by  means 
of  a  power  shovel  of  small  capacity  with 
no  drilling  or  blasting.  Actually,  the 
City  refused  to  pay  for  the  excavation  as 
“rock”  and  classified  it  as  earth.  The 
engineers  who  had  supervised  the  earlier 
tunnel  operation,  about  ten  years  earlier, 
testified  that  the  rock  in  the  tunnel  had  been 
seamy  and  blocky  but  hard  and  dense. 

At  the  time  of  subway  construction  in 
6th  Avenue  near  44th  Street,  the  Hippo¬ 
drome  had  been  demolished  and  the  old 
street  vaults  in  w'hich  the  circus  animals 
had  been  stored  up  to  about  1935  were  no 
longer  in  existence.  The  subway,  in  the 
blocks  from  43rd  to  46th  Streets,  was  con¬ 
structed  as  rock  tunnels  w’ith  varying 
amounts  of  mica-schist  cover  over  the  tun¬ 
nels.  The  rock  opposite  the  Hippodrome 


site  was  among  the  densest  of  all  the  rock 
exposures  and  there  was  some  20  feet  of 
thickness  between  the  roof  of  the  tunnel 
and  the  floor  of  old  vaults.  Yet  samples 
of  air,  taken  inside  the  tunnel  at  that  loca¬ 
tion  for  dust-count  determination,  showed 
large  concentration  of  bacteria  and  the  odor 
was  definitely  reminiscent  of  animal  refuse. 

Some  500  feet  further  north  along  6th 
Avenue,  in  the  excavation  of  a  shaft  for 
spoil  removal  from  the  tunnels,  normal 
soil  and  disintegrated  rock  w'ere  encoun¬ 
tered  for  25  feet  below  street  level,  and 
mica-schist  rock  had  been  drilled  and 
blasted  for  another  10  feet  in  depth  when 
it  was  noticed  that  the  pit  bottom  was 
unduly  hot.  Further  excavation  was  in 
quite  soft  rock  and,  for  the  next  10  to  15 
feet  of  depth,  steam  vapors  continuously 
fogged  the  pit.  Rock  temperatures  were 
above  150°  F.,  and  the  excavation  was 
apparently  through  a  subterranean  pocket 
of  steam  condensate  flowing  from  a  public 
utility  steam  system  located  some  40  feet 
away  horizontally  and  with  at  least  20 
feet  of  undisturbed  bedrock  penetrated  by 
the  steam  condensate.  Leaky  sewers  also 
do  their  part  in  speeding  up  disintegration 
of  the  rock. 

The  lack  of  uniform  surface  patterns  in 
mica-schist  rock  areas  make  subsurface 
borings,  soundings,  and  even  open  test  pits 
of  little  value  as  a  guide  for  predicting 
depth  of  rock  beyond  the  actual  location  of 
the  test  hole.  In  the  6th  Ave.  Subway 
exposure,  100  feet  wide,  it  was  not  unusual 
to  have  the  rock  vary  40  feet  in  depth  at 
any  one  section.  The  surface  was  irregular, 
with  many  reverse  slopes.  A  recent  rock 
exposure  in  the  block  at  the  N.  E.  corner 
of  98th  St.  and  3rd  Ave.  showed  rock  levels 
varying  over  30  feet  within  a  distance  of 
50  feet.  In  many  cases  of  piles  driven  to 
bearing  on  rock,  piles  in  one  cluster  will 
vary  in  length  by  as  much  as  20  feet.  In 
the  excavation  along  48th  St.,  east  of  12th 
Ave.,  with  the  street  rising  some  15  feet 
upward  to  the  east,  the  rock  surface  at  the 
higher  land  area  was  found  20  feet  lower 
than  at  the  12th  Ave.  side. 


f 


8 


TRANSACTIONS 


It  is  recognized  in  the  excavation  for 
foundations  to  bear  on  Manhattan  schist 
that  the  footing  levels  will  vary  over  a 
considerable  range.  Since  it  is  not  good 
practice  or  good  engineering  design  to  have 
adjacent  footings  on  rock  differ  more  in 
depth  than  the  clear  distance  between  them, 
to  avoid  lateral  transfer  of  loads  from  one 
footing  to  another,  complete  rock  exposure 
is  substantially  required  before  any  of  the 
footings  can  be  completed. 

In  addition  to  the  variations  in  depth 
of  the  rock  surface,  another  difficulty  arises 
from  the  nature  of  the  seam  structure.  In 
most  areas  the  dip  and  strike  are  fairly 
constant,  but  ragged  edges,  some  30°  from 
the  vertical,  almost  always  appear  in  the 
exposed  footing  bottom,  which  the  contract 
requirements  show  and  require  to  be  sub¬ 
stantially  level.  Manhattan  mica  schist 
cannot  be  prepared  in  level  beds.  The 
rough  exposure  is  not  theoretically  detri¬ 
mental  to  the  carrying  capacity  of  the  foot¬ 
ings;  but  it  looks  bad  and  has  caused  more 
cost  and  time  wastage  than  any  other  factor 
in  local  foundation  construction.  Drilling, 
chipping,  grinding,  and  any  other  means  of 
rock  removal  only  result  in  further  disturb¬ 
ance  and  loosening  of  rock  segments;  yet 
the  custom  of  specifying  “level”  beds  in 
rock  foundations  is  difficult  to  overcome. 

Large  volume  displacement  is  another 
characteristic  of  the  mica  schist.  Some¬ 
times  it  results  in  a  slide  such  as  caused  the 
movement  of  some  6000  cu.  yds.  of  rock 
partially  to  fill  the  excavation  of  the  8th 
Ave.  Subway  cut  in  one  block,  with  the  loss 
of  all  bracing,  decking,  and  other  construc¬ 
tion  materials.  In  the  approach  to  the 
Battery  Tunnel,  large  volumes  moved 
out  of  position  and  distorted  steel  bracing 
which  had  been  placed  to  maintain  the 
excavation  surfaces.  These  movements  do 
not  occur  immediately  after  exposure,  but 
sometimes  a  year  or  more  later,  as  percolat¬ 
ing  waters  alter  the  internal  resistance  along 
seams  or  chemically  alter  the  internal 
rock  structure  at  seams  or  contact  surfaces. 

In  several  localities,  the  schist  is  exposed 


as  a  rock  cliff.  Structures  on  the  street 
at  the  top  of  the  cliff  are  often  caused  to 
crack  when  development  of  the  land  at  the 
base  of  the  cliff  removes  some  of  the  resist¬ 
ance  to  rock  movement.  The  construc¬ 
tion  of  foundations  along  Jerome  Ave.  in 
1929  removed  enough  of  the  lower  rock 
to  cause  the  almost  vertical  sheets  carrying 
the  rear  walls  of  the  building  on  top  of  the 
cliff  on  .Anderson  Ave.  to  buckle  and  dis¬ 
place  the  rear  of  the  building.  Some  150 
families  were  vacated  from  the  upper 
building  when  the  rear-yard  wall  collapsed, 
and  a  series  of  ties  into  unaffected  rock  had 
to  be  built  to  stop  any  further  outward 
movement.  As  a  result  of  this  occurrence, 
all  later  building  construction  on  top  of  the 
cliff  was  provided  with  ties  and  deep  steel 
dowels,  so  that  the  rock  sheets  were  prac¬ 
tically  sewn  together  before  any  footings 
were  built  thereon. 

A  less  frequent  defect  in  the  rock  is  the 
existence  of  large  cavities.  When  discon¬ 
tinuity  in  rock  volume  is  exposed  at  the 
rock  surface  and  probings  indicate  con¬ 
siderable  depth  of  soft  filling,  concrete 
arches  are  often  sprung  across  the  chasm. 
Such  a  solution  was  necessary  at  2(X)th 
Street,  east  of  the  Grand  Concourse,  where 
a  quicksand-filled  gap,  less  than  20  feet 
in  width,  was  found  in  an  otherwise  sound 
rock  area.  A  more  serious  condition  was 
encountered  on  St.  Nicholas  Terrace  near 
155th  Street,  in  the  subway  construction. 
Several  buildings  had  been  underpinned  to 
rock  and  the  excavation  had  progressed  to 
a  depth  of  some  35  feet,  mostly  through 
solid  rock,  when  an  underlying  bed  of  loose 
material  was  uncovered.  This  required 
the  further  underpinning  of  the  rock  to 
lower  rock.  The  gap  in  rock  continuity 
was  several  feet  in  height,  over  100  feet  in 
length,  and  some  25  feet  below  the  first- 
encountered  rock  surface. 

Manhattan  schist  is  and  can  be  used  as  a 
foundation  for  many  structures.  It  is,  of 
course,  far  superior  to  many  of  the  soft 
clays  and  silts  found  elsewhere.  For  its  i 
use  as  a  permanent  support,  some  study 
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must  be  made  of  the  nature  and  possible 
changes  of  the  rock  with  age  in  the  area  of 
the  site  being  developed.  It  is  as  a  guide 
to  some  of  the  possible  diflSculties  which 
may  be  encountered  that  this  paper  is 
presented. 
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A  STUDY  OF  MINOR  BEACH 
FEATURES  AT  FIRE  ISL.AND,  LONG 
ISLAND,  NEW  YORK 

By  M.  B.  ROS.ALSKY*t 
Fire  Island,  an  offshore  bar,  constitutes 
the  southern  border  of  Great  South  Bay 
and  is  located  off  the  coast  of  south  central 
Long  Island.  It  is  an  ideal  location  for 
the  study  of  beach  features  since  it  is  a 
long  straight  beach  with  fairly  uniform  con¬ 
ditions  of  deposition  and  erosion. 

Examination  of  the  literature  reveals 
that  many  minor  beach  features  have  been 
little  studied,  and  that  some,  such  as  over¬ 
wash  marks  and  sand  drips,  have  previously 
not  been  studied  at  all.  Studies  of  present- 
day  beach  features  have  helped  to  explain 
much  in  the  geologic  record  to  such  inves¬ 
tigators  as  Fairchild,^  Clarke,*  Powers,* 
Evans,*  and  Peabody.*  Further  study  of 
such  forms  may  throw  additional  light  on 
the  geologic  past.  Ordinarily,  these  fea¬ 
tures  are  ephemeral  and  are  destroyed  by 
the  rising  tide,  but  they  have  been  pre¬ 
served  in  the  geologic  record  whenever 
they  w'ere  formed  at  exceptional  tides  or 
on  a  rising  coastline. 

A  Beach  Cycle.  Minor  beach  features 
are  commonly  formed  in  association  with 

•  Department  of  Geology,  College  of  the  City  of  New  York, 
New  York,  N.  Y. 

_  t  The  writer  is  very  grateful  to  Dr.  Francis  P.  Shepard  for 
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the  development  of  a  beach  cycle  shown  in 
FIGURES  1,  2,  and  3.  The  foreshore  is  built 
up  during  calm  weather,  reaching  equilib¬ 
rium  on  Fire  Island  at  slopes  of  from 
about  4°  at  the  lower  to  about  12°  at  the 
upper  foreshore  (see  figure  1).  The 
foreshore  is  the  part  of  the  shore  which 
lies  between  the  ordinary  high  and  low 
water  marks  and  is  daily  traversed  by  the 
oscillating  water  line  as  the  tides  rise  and 
fall.  The  backshore  is  the  portion  of  the 
shore  covered  by  water  only  during  excep¬ 
tional  storms.  Figctre  2  reveals  that,  if 
stormy  conditions  occur,  the  foreshore  is 
eroded  down  to  a  more  moderate  slope  and 
is  thus  separated  from  the  backshore  by  a 
storm-formed  cliff  (beach  scarp).  With  the 
slackening  of  the  storm,  the  foreshore  may 
build  up  its  profile  steeply,  so  that  the  sea¬ 
ward  margin  of  the  backshore  is  closer  to 
the  ocean  (see  figure  3).  The  backshore 
terrace,  thus  formed,  now  stands  higher 
than  and  closer  to  the  ocean  than  the  sur¬ 
face  which,  in  figure  2,  was  the  upper  fore¬ 
shore  with  its  gentle  storm-eroded  slope. 
Between  the  backshore  terrace  and  the 
beach  scarp  there  is,  thus,  a  depressed  area 
into  which  water  can  enter  only  at  high 
tide.  This  area,  CD  of  figure  3  (which, 
in  this  case,  is  of  the  order  of  thirty  to  sixty 
feet  wide  and  several  hundred  feet  in 
length,  parallel  to  the  shore),  may,  if  it 
contains  water,  be  called  an  overwash 
pool.  This  term  follows  the  usage  of  D.  W. 
Johnson,*  namely,  that  water  which  has 
overridden  the  backshore  terrace  and  flows 
down  the  landward  slope  is  overwash. 
The  suggestion  to  use  the  term  “overwash 
pool”  comes  from  a  personal  communica¬ 
tion  to  the  writer  from  Francis  P.  Shepard. 

Finally,  if  calm  weather  is  maintained 
long  enough,  deposition  will  continue  on 
the  foreshore  so  as  to  restore  the  original 
profile  of  FIGURE  1.  It  should  be  noted  that 
the  beach  scarp  is  only  three  to  five  feet 
high  but  seems  much  higher  because  of 
vertical  e.xaggeration.  The  backshore  area 
is  sometimes  called  a  berm.  Therefore, 
FiGtJRE  3  could  be  regarded  as  a  double 
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berm.  Sometimes  an  overwash  pool  develops 
on  the  backshore  shown  in  Figure  1  dur¬ 
ing  exceptionally  high  tides. 


Figuee  1.  Calm  weather  foreshore — .\B;  backshore — BC. 


Ficuhe  2.  Foreshore  eroded  down  by  storm — AB;  beach 
scarp— BC. 


Figobe  3.  New  foreshore — AB;  backshore  terrace — BC; 
area  where  overwash  pool  is  formed— CD;  beach  scarp — DE. 


Preliminary  Survey  of  The  Minor  Fea¬ 
tures  Formed.  Starting  at  the  ocean,  the 
first  minor  features  to  be  discussed  are  the 
swash  marks  on  the  foreshore.  They 
are  thin  arc-shaped  lines  of  sand,  deposited 
on  the  foreshore  by  the  thin  sheet  of  water 
(the  swash)  and  derived  from  a  broken 
wave  which  glides  up  the  foreshore  slope. 
Then,  overwash  marks  (a  term  proposed  by 
the  writer)  are  formed  on  the  backshore 
terrace.  They  are  features  formed  by  the 
absorption  of  the  overwash  into  the  sand 
on  the  landward  slope  of  a  backshore  ter¬ 
race.  At  the  border  of  the  backshore 
terrace  and  overwash  pool,  straight  or 
rounded  deltas  are  formed.  In  this  area, 
miniature  cliffs  and  terraces  may  form  on 
the  foreset  slope  of  the  deltas.  Also, 
channels  are  occasionally  cut  in  the  deltas 
when  overwash,  traveling  slowly  down  the 
gentle  slope  into  the  overwash  pool,  is 
suddenly  accelerated  by  the  steep  foreset 
slope.  In  but  a  few  seconds  it  may  scour 
out  a  channel  in  this  slope  and,  having 
reached  a  low  gradient  below  in  the  over¬ 
wash  pool,  deposit  a  fan. 

In  this  same  area,  sand  drips  (a  term 
also  proposed  by  the  writer)  are  sometimes 
found  (see  plate  1,  A).  These  are  rounded 


masses  of  sand,  formed  when  the  water 
carrying  the  sand  is  suddenly  absorbed 
into  the  underlying  sand.  On  the  floor 
of  the  overw’ash  pool  are  found  current, 
oscillation,  and  meta-ripple  marks.  Just 
landward  of  the  overwash  pool  is  located 
the  beach  scarp  of  laminated  sand.  On  the 
beach  scarp  can  be  seen  such  features  as 
faulting,  cross-bedding,  ledges  with  talus 
accumulation,  channels,  columns,  and  pin¬ 
nacles. 

Swash  marks.  The  swash  carries  with  it 
sand  and  flakes  of  mica  by  flotation,’ 
which  it  deposits  to  form  swash  marks. 
Observation  of  advancing  swash  reveals 
that  it  consists  of  many  long  narrow  prongs 
of  water  bearing  little  resemblance  to  the 
swash  marks  of  the  beach.  However,  the 
swash  commonly  advances  up  the  beach  at 
an  angle  and  sweeps  around  in  a  parabolic 
orbit  at  the  point  of  farthest  advance.  This  i 
has  the  effect  of  evening  off  the  swash  mark  I 
into  the  typical  broad  curve,  concave  in  a 
downslope  direction.  As  the  tide  ebbs, 
swash  marks  are  formed  farther  and  farther 
downslope.  The  lower  marks  cut  into 
the  upper  ones,  partially  destroying  them 
on  account  of  the  haphazard  position  of  a 
higher  crest  on  the  wave.  i 

At  low  tide,  a  broad  belt  of  swash  marks 
is  exposed  to  view.  These  concave,  down- 
slope,  swash-mark  remnants  remain,  till 
the  next  tidal  advance,  as  a  record  of  the 
high  crests  of  all  the  largest  waves.  On 
the  steeper  upper  foreshore,  the  swash 
marks  are  close  together,  while  on  the  more 
gently-sloping  lower  foreshore  the  marks 
are  more  widely  separated.  This  should 
be  the  case  since,  for  every  inch  of  the 
lowering  of  the  tide,  a  greater  horizontal 
area  is  exposed  to  the  same  number  of  waves 
on  a  gentle  rather  than  on  a  steep  slope. 

The  writer  carried  out  a  study  of  this 
relationship.  A  number  of  traverses,  ten 
feet  apart,  were  made  at  Kismet  Beach, 
Fire  Island.  Each  traverse  was  divided 
into  ten-foot  courses.  The  average  angle 
of  slope  of  each  ten-foot  course  was  noted,  f 
as  were  the  number  of  swash  marks  for  the  I 
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course.  The  work  was  done  from  an  hour 
before  low  tide  to  an  hour  after,  exposing 
to  view  the  upper  and  lower  foreshore  very 
well. 

A  graph  was  constructed  comparing  the 
number  of  swash  marks  per  ten-foot  course 
with  the  angle  of  slope  of  the  course  (figure 
4).  The  graph  shows  clearly,  although  the 
data  are  somewhat  scattered,  that  the 
steeper  the  slope  the  larger  the  number  of 
swash  marks  found. 


Figure  4.  Relationship  between  the  number  of  swash 
marks  and  the  angle  of  slope  of  the  beach. 


Overwash  Marks.  When  the  backshore 
terrace  is  overridden  by  the  overw’ash  only 
at  the  highest  tide,  the  water  may  seep 
mto  the  sand  without  forming  an  overwash 
pool.  The  overwash  marks  formed  have 
not  been  described  in  the  literature 
(plate  1,  B).  Overwash  marks  contrast 
strongly  with  orthodox  swash  marks,  for 
overwash  marks  are  composed  of  coarser 
material  and  are  thicker  and  wider  than 
swash  marks.  Swash  marks  have  a  con¬ 
cave  pattern,  facing  downslope  and  of 
wide  arcuate  form,  while  overwash  marks 
have  a  convex  pattern,  facing  downslope 
and  consisting  of  narrow  tonguelike  peninsu¬ 
las  (plate  1,  B). 

The  aforementioned  phenomena  may  be 
explained  in  the  following  manner.  It 


takes  water  with  a  considerable  velocity  to 
override  the  backshore  terrace.  This  water 
is  carrying  the  larger  grades  at  the  time 
it  is  absorbed  into  the  sand.  These  are  the 
grades  which  make  up  the  overwash  marks. 
The  swash  also  carries  these  same  grades, 
but  the  backwash  carries  them  out  again, 
leaving  only  the  fine  material  carried  by 
flotation  and  deposited  as  the  swash  marks. 
The  overwash  marks,  consisting  of  these 
larger  grades,  are  naturally  thicker  than 
the  swash  marks.  Overwash  marks  are 
wider  than  swash  marks  because  most  of 
the  material  is  swept  in  and  deposited. 
The  swash,  on  the  other  hand,  carries  in 
material,  much  of  which  is  carried  out  by 
the  backwash. 

The  multitude  of  tonguelike  peninsulas  of 
which  the  overwash  marks  consist  is  the 
shape  typical  of  any  advancing  swash, 
exaggerated  by  the  fact  that  the  irregular, 
broken  wave  has  traveled  a  longer  distance 
over  the  sand  and  consequently  has  been 
somewhat  restricted  into  channels.  There 
is  no  parabolic  motion  possible  to  round  off 
the  overwash  marks.  Instead,  the  actual 
tonguelike  form  is  deposited  on  the  sand 
as  the  water  is  absorbed. 

Swash  marks  are  found  from  the  high- 
tide  line  to  the  low-tide  line  in  their  hap¬ 
hazard,  cross-cutting,  concave  downslope 
pattern.  Overwash  marks,  on  the  contrary, 
advance  farthest  downhill  at  the  highest 
tide.  With  the  ebbing  of  tide,  they  override 
the  backshore  terrace  to  a  lesser  amount 
and  so  are  found  further  up  the  slope. 
There  may  be  comparatively  few  of  them 
if  the  overriding  of  the  backshore  terrace 
occurs  only  at  high  tide.  Their  position 
is  not  governed  entirely  by  the  impetus  of 
the  original  erratic  wave.  Rather,  slope 
control  asserts  itself  more  strongly  than  in 
the  case  of  swash.  Therefore,  crosscutting 
of  one  overwash  mark  by  another  is  not 
common.  This  is  so  because  the  water 
running  off  the  gentle  downslope  tends  to 
localize  itself  into  channels.  The  later 
overwash,  which  does  not  go  so  far,  still 
keeps  in  the  same  channel,  reducing  a  cross¬ 
cutting  tendency. 
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Overwash  Pool  Dellas.  When  the  back- 
shore  terrace  is  overridden  by  the  overwash 
an  hour  or -more  before  high  tide,  an  over¬ 
wash  pool  may  form.  The  oncoming  over¬ 
wash  meets  the  still  water  of  the  pool  and 
deposits  a  delta  at  the  margin  of  the  pool. 
But  the  overwash  pool  is  steadily  getting 
larger,  with  accessions  of  water  all  along 
its  seaward  margin.  Thus,  the  next  time 
the  overw'ash  carries  sand  into  the  pool, 
it  cannot  carry  it  over  the  original  delta 
and  deposit  it  on  the  foreset  slope,  for  this 
delta  is  now  in  water  several  inches  deep 
and  several  inches  from  the  overwash-pool 
shoreline.  Thus,  a  new  delta  is  built  at 
the  new  margin  of  the  pool,  roughly  parallel 
to  the  first  one.  As  the  pool  progressively 
increases  in  size,  more  and  more  deltas  are 
built  and  drowned.  Sometimes  as  many 
as  sL\  may  be  seen.  The  fact  that  each 
delta  and  foreset  slope  is  an  entity  in  itself, 
rather  than  a  blending,  illustrates  that  the 
overwash  pool  does  not  enlarge  at  a  steady 
gradual  rate.  Rather,  it  has  a  series  of 
sudden  increases  in  size,  as  the  result 
of  periodic  floodings  by  overwash.  Gen¬ 
erally,  these  deltas  rim  the  pool  and  are 
parallel  to  the  margin. 

Sometimes,  however,  the  overwash  is 
concentrated  into  channels  on  its  way  down 
to  the  overw'ash  pool.  In  this  case,  a 
series  of  rounded  deltas  is  formed,  each 
apexing  at  a  channel.  With  the  enlarge¬ 
ment  of  the  pool,  new  systems  of  rounded 
deltas  are  formed,  parallel  and  concentric 
to  the  first,  giving  a  very  striking  pattern 
(plate  1,  C). 

Miniature  Cliffs  and  Terraces.  At  the 
height  of  high  tide,  quite  a  large  delta  may 
develop,  since  the  overwash-pool  water 
level  is  at  its  maximum  in  a  state  of  rough 
equilibrium  for  about  an  hour.  This  large 
delta,  whose  foresets  may  be  six  inches 
high,  is  gradually  exposed  to  view  as  the 
water  level  declines  with  the  ebbing  tide. 
The  water  level  declines,  since  less  and  less 
overwash  enters  the  pool  and  there  is  a 
steady  rate  of  absorption  of  water  into 
the  underlying  sand.  Miniature  cliffs 
about  j  inch  in  height  and  terraces  about  J 


inch  in  width  (plate  2,  A)  are  cut  in  the  ' 
foreset  slope  of  the  large  delta  by  the 
w'avelets  on  the  .surface  of  the  overwash 
pool.  These  cliffs  and  terraces  have  been 
only  briefly  alluded  to  in  the  literature.* 

The  declining  w'ater-level  stages  are 
revealed  by  a  long  succession  of  cliffs  and 
terraces  in  a  step-like  pattern.  The  fact 
that  there  are  cliffs  and  terraces,  rather 
than  a  smooth  slope,  shows  that  the  water 
level  declines  wdth  a  number  of  stand-stills, 
rather  than  wdth  a  gradual  lowering.  A 
fairly  long  period  without  entering  over¬ 
w'ash  is  probably  a  time  of  lowering  of  the 
water  level,  w'ith  a  stand-still  occurring 
with  a  fresh  incursion  of  overwash.  At  the 
latter  time,  the  cliffs  and  terraces  are 
formed.  At  low  tide  the  miniature  ter¬ 
races  bordering  the  foreset  slope  stand  out 
like  contours.  These  features  can  develop 
on  any  shoreline  of  an  overwash  pool. 

If  the  w'ater  level  happens  to  intersect 
ripple  marks,  cliffs  and  terraces  are  formed 
on  them. 

Sand  Drips.  When  the  overwash  enters 
the  overwash  pool  at  the  next  flooding  tide, 
it  may  form  channels  in  the  foreset  slope, 
as  was  discussed  previously.  When  sand  I 
is  carried  only  an  inch  or  two.  in  the  channel  : 
and  then  absorbed,  however,  peculiar 
rounded  sand  forms  result  (called  by  the  I 
writer  “sand  drips”).  These  sand  drips  | 
may  have  a  concentric  pattern  if  there  is  a  1 
succession  of  entering  overwashes  which  | 
are  channelized  (see  pl.a.te  1,  A).  The  | 
W'ater  in  the  center  of  the  channel  flows 
dow’n  into  the  overwash  pool,  but  the  w'ater 
on  the  sides  of  the  channel  which  overlaps 
the  divides  is  absorbed  to  yield  a  sand  drip  , 
there.  With  a  number  of  such  wettings,  a  i 
concentric  pattern  of  sand  drips  is  formed. 
For  the  most  part,  these  features  are  of  j 
very  short  duration,  for,  generally,  over-  i 
wash  of  great  volume  at  higher  tide  de¬ 
stroys  all  evidence  of  them.  The  literature 
makes  no  mention  of  these  features. 

Plate  1,  A  shows  the  ocean  w'ith  breakers 
in  the  background  and  the  overwash,  in 
many  prongs,  gliding  down  the  landward 
slope  of  the  backshore  terrace.  In  the 


I 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


TRANSACTIONS 


1] 

PLATE  2 

A.  Cliffs  and  terrace  on  Coreset  slope,  seaward  margin  of  overwash  pool  at  Kismet  Beach,  Fire  Island. 

B.  Control  exercised  on  msition  of  small  current  ripple  marks  by  position  of  meta  ripple  marks  at  Fire  Island  State  Park. 

C.  Indurated  horizontal  laminations  with  talus  accumulation  on  projecting  ledges,  at  Kismet  Beach,  Fire  Island. 

D.  Channels  and  fluted  columns  on  scarp  face  at  Kismet  Beach,  Fire  Island. 
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foregound  can  be  seen  the  sand  drips 
separated  by  intervening  channels  and 
bordered  by  the  waxing  overwash  pool. 

Oscillation,  Current,  and  Meta-Ripple 
Marks.  The  overwash  which  overtops 
the  backshore  terrace  on  its  way  to  the 
overwash  pool,  when  large  in  volume,  has 
waves  on  its  surface.  When  the  overwash 
reaches  the  water  surface  of  the  overwash 
pool,  the  waves  continue  right  across. 
This  is,  however,  not  true  of  the  water  par¬ 
ticles.  For  example,  the  motion  of  foam 
is  almost  entirely  checked  at  the  margin 
of  the  pool,  revealing  that  there  is  but  little 
water  motion.  There  is,  rather,  a  rise  in 
the  level  of  the  pxx)!  with  the  addition  of  the 
water.  Deltas  at  this  point  also  show  that 
there  is  an  absence  of  water  motion.  It  ap¬ 
pears  that  the  waves  in  the  overwash,  which 
were  waves  of  translation,  are  changed  into 
waves  of  oscillation  when  they  reach  the 
overwash  pool.  This  is  also  confirmed  by 
the  presence  of  oscillation  ripple  marks 
parallel  to  the  long  axis  of  the  overwash 
pool,  that  is,  parallel  to  the  coast.  These 
have  the  symmetrical  slopes,  sharp  crests, 
and  wide,  rounded  troughs  so  typical  of 
symmetrical  oscillation  ripple  marks.  As 
Evans  has  pointed  out,®  a  truly  symmetrical 
oscillation  ripple  mark  does  not  travel  and 
is  definite  proof  of  a  wave  of  oscillation. 

A  curious  feature  is  that,  as  soon  as  the 
overwash  reaches  the  pool,  a  wave  form 
starts  to  rebound  toward  the  ocean  up  the 
1°  to  5°  slope  of  the  backshore  terrace. 
For,  as  the  water  reaches  the  pool  and  is 
poured  violently  into  it,  a  wave  is  formed 
just  as  if  a  stone  were  thrown  into  a  lake. 
This  wave  of  oscillation  travels  outward  in 
all  directions,  including  a  slow  motion  up 
the  backshore  terrace  toward  the  sea, 
despite  the  fact  that  the  water  particles  of 
a  continuing  overwash  are  still  actually 
traveling  downslop)e  into  the  overwash 
pool. 

As  the  overwash  adds  more  and  more 
water  to  the  overwash  pool,  the  water  is 
escaping  from  the  pool  in  two  ways.  Some 
of  it  percolates  through  the  sand  and  thence 
back  to  the  ocean,  which  is  at  a  lower 


level;  and,  if  a  great  volume  of  water  has 
been  added,  some  of  it  travels  as  a  current 
parallel  to  the  shore  until  it  finds  a  low 
place  in  the  backshore  terrace  which  it 
flows  through  in  its  journey  back  to  the 
sea.  A  few  minutes  after  this  current  has 
been  established,  current  ripple  marks  are 
formed  with  typical  asymmetrical  slopes 
and  rounded  crests.  The  steeper  slope 
is  on  the  down-current  side. 

Sometimes,  there  are  developed  in  the 
overwash  pools  larger  ripple  marks,  five 
to  six  feet  from  flat  crest  to  crest  and  two 
to  three  inches  high.  Such  large  ripple 
marks  were  called  “meta-ripples”  by 
Bucher.*®  On  these  large  meta-ripple 
marks,  small  current  ripple  marks  may 
develop.  Kindle,**  describing  this  condi¬ 
tion,  stated  that  the  small  ripple  marks  were 
formed  near  the  end  of  the  ebb  tide,  when 
the  current  was  weaker  and  held  a  smaller 
volume  of  sediment  than  at  higher  tide. 
He  stated  that  both  sets  are  parallel  and 
trend  at  right  angles  to  the  direction  of  the 
current.  The  writer  also  found  the  small 
current  ripple  marks  trending  at  right 
angles  to  the  direction  of  orientation  of 
the  large  meta-ripple  marks  (see  plate  2, 
B).  Thus,  in  this  case,  the  weaker  current 
of  the  ebbing  tide  followed  the  troughs  of 
the  meta-ripple  marks  to  form  the  small 
current  ripple  marks  with  their  orientation 
at  right  angles  to  that  of  the  meta-ripple 
marks. 

Beach  Scarp  Features.  Landward  of  the 
overwash  pool  may  be  found  a  beach  scarp, 
as  referred  to  in  the  discussion  of  the  beach 
cycle.  The  position  of  the  beach  scarp  on 
the  backshore  indicates  that  the  sand  in  it 
is  water-laid  instead  of  wind-laid.  This 
is  confirmed  by  the  presence  of  horizontal 
pebble  beds  which  indicates  water-laid 
deposition.  For,  as  Evans  points  out,*® 
an  indication  of  water-laid  material  is  the 
presence  of  isolated  horizontal  layers  of 
pebbles.  On  the  other  hand,  wind-laid 
material  may,  in  some  cases,  contain  in¬ 
dividual  pebbles  of  small  size;  but  a  collec¬ 
tion  arranged  horizontally  is  never  found 
within  the  body  of  the  sand  dune. 
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At  high  tide,  the  cliff  may  be  undercut 
by  the  swash  so  as  to  have  a  considerable 
overhang.  The  undercut  sand,  in  some 
cases,  slumps  down  to  form  a  talus.  In 
other  cases,  the  sand  is  fairly  well  con¬ 
solidated  and  slumps  down  in  blocks  of 
from  one  to  several  cubic  feet  in  size.  The 
slump  blocks  may  suffer  some  rotation,  as 
seen  from  a  study  of  the  laminations. 
Sometimes,  the  slump  blocks  fracture  in 
transit,  revealing  a  faulting  which  is  shown 
by  an  offsetting  of  the  laminations. 

The  beach-scarp  face,  exposed  to  view, 
shows  a  lamination  which  is  revealed  by 
alternate  layers  of  light-colored  quartz 
sand  and  dark-colored  sand  rich  in  magne¬ 
tite  and  ilmenite.  This  laminated  sand  is 
sometimes  cross-bedded.  In  some  cases, 
the  laminae  consist  of  light-colored  sand 
exclusively,  but  the  fact  that  it  is  lami¬ 
nated  is  revealed  by  wind  action.  For 
the  wind  can  more  easily  remove  certain 
poorly  indurated  laminae  than  the  other, 
better,  indurated  ones,  leaving  the  cliff 
with  an  etched  face  of  horizontal  layers, 
some  projecting  farther  out  than  others. 
When  there  are  a  number  of  projecting 
horizontal  layers  of  indurated  sand,  the 
loose,  dry,  falling  sand  from  the  less  in¬ 
durated  layers  is  caught  on  each  projecting 
ledge  and  forms  a  talus  accumulation  there 
(see  PLATE  2,  C). 

When  there  is  a  lack  of  projecting  horizon¬ 
tal  layers  of  indurated  sand,  some  sand 
which  becomes  detached  from  the  general, 
less  indurated  scarp  surface  is  carried  ver¬ 
tically  down  along  the  scarp  face  by  gravity 
and  forms  a  fluted  channel  there.  When 
there  are  many  such  parallel  channels, 
the  intervening  “stream  divides”  remain 
as  vertical  columns  on  the  scarp  face  (see 
PLATE  2,  D). 

The  part  of  the  channel  deepest  in  the 
cliff  becomes  progressively  wider  because 
of  the  continued  attrition  by  the  down¬ 
sweeping  sand.  Thus,  two  adjacent  chan¬ 
nels  may  meet  behind  a  column,  leaving  it 
standing  as  a  pinnacle. 
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THE  CRETACEOUS  CRAB 
RAN  IN  ELLA  TESTACEA 
IN  NEW  JERSEY 

By  CECIL  H.  KINDLE* 

The  Cretaceous  crab  Raninella  lestacea 
Rathbun  was  described  from  its  occurrence 
in  the  Ripley  formation  at  Coon  Creek, 
McNairy  County,  Tennessee.  Several  il¬ 
lustrations  show  the  dorsal  surface  of  the 
body  with  the  characteristic  small  hexagonal 
surface  markings.  One  illustration  shows 
some  claws  on  the  ventral  view,  but  the 
body  surface  from  this  view  is  not  ex¬ 
posed  (U.S.G.S.,  Prof.  Paper  137,  1926). 

In  her  1935  monograph  on  “Fossil 

*  Department  of  Geology,  College  of  the  City  of  New  York, 
New  York,  N.  Y. 
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Figure  1.  Dorsal,  ventral,  and  side  views  of  RanintUa 
lestacea  from  Atlantic  Highlands,  New  Jersey,  x  IJ 


Crustacea  of  the  Atlantic  and  Gulf  Coastal 
Plain,”  Mary  J.  Rathbun  lists  no  other 
occurrence  of  this  species,  nor  does  she 
bother  to  reproduce  its  illustration  again. 
No  doubt  the  previous  ones  showed  all 
that  is  known  of  this  species. 

In  the  course  of  field  work  near  New  York 
City  with  paleontology  classes,  a  number  of 
odd  things  have  been  turned  up  here  and 
there.  Among  these  was  the  body  of  a 
crab  found  last  year  by  a  student,  Samuel 
Rosenbloom,  at  Atlantic  Highlands,  N.  J. 
Among  the  most  common  fossils  to  be 
found  at  that  locality  are  “crab  claws” 
(Callianassa  mortoni),  so  at  the  time  of 
discovery  we  assumed  the  body  was  the 
same  species  as  the  claws,  though  we  had 
never  before  encountered  a  crab’s  body. 
In  going  over  the  literature,  however,  we 
found  this  assumption  to  be  erroneous. 
Callianassa  is  a  burrowing  shrimp  with  a 
soft  body  and  only  the  two  distal  segments 
of  the  chelipeds  are  sufficiently  strength¬ 
ened  to  be  preserved  as  fossils  in  the  New 
Jersey  Cretaceous  sands  and  marls.  Turn¬ 
ing  to  Wade’s  “Fauna  of  the  Ripley  Forma¬ 
tion  on  Coon  Creek,  Tennessee,”  we  saw 
our  find  illustrated  and  described  as 
Raninella  lestacea  Rathbun. 

This  specimen  from  Atlantic  Highlands 
originally  showed  only  the  dorsal  surface. 
Working  with  a  phonograph  needle,  we  ex¬ 
posed  a  large  portion  of  the  ventral  surface. 
No  illustrations  are  known  to  the  writer 
which  show  the  ventral  surface  of  this  genus. 
For  that  reason  also,  this  specimen  from 
New  Jersey  is  remarkable. 

To  Rathbun’s  list  of  Crustacea  from  the 
Navesink  marl  of  New  Jersey  {Callianassa 
mortoni  and  antenna  of  Palinurid)  must  be 
added  Raninella  lestacea. 
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SECTION  OF  PHYSICS  AND  CHEMISTRY* 


ELECTRONIC  EXCHANGE  AND  OX¬ 
IDATION-REDUCTION  REACTIONS 
IN  INORGANIC  SYSTEMSf 

By  J.  W.  GRYDERJ 

Oxidation-reduction  reactions  can  be 
defined,  in  general,  as  reactions  in  which 
electrons  are  donated  to  an  oxidizing  agent 
by  a  reducing  agent.  On  this  basis,  the 
transfer  of  electrons  between  two  oxidation 
states  of  a  single  element  can  be  considered 
to  be  a  very  simple  form  of  oxidation  and 
reduction.  Such  reactions  are  commonly 
known  as  electronic  exchange  reactions 
and  can  be  studied  by  the  use  of  radioiso¬ 
topes.  In  this  paper  we  shall  concern 
ourselves  only  with  reactions  in  which  there 
is  hope  that  no  very  great  rearrangement  of 
atoms  occurs  between  the  initial  and  final 
states  of  the  oxidizing  or  reducing  agent. 
Thus,  exchange  between  arsenite  and  ar¬ 
senate  and  the  oxidation  of  oxalate  by 
permanganate  will  be  excluded. 

The  nature  of  oxidation-reduction  re¬ 
actions  of  relatively  simple  ionic  species  in 
solution  has  been  the  subject  of  considerable 
speculation.*"®  The  marked  difference  in 
the  rates  of  these  reactions  can  be  illustrated 
by  the  extremely  slow  oxidation  of  thallous 
ion  by  ceric  ion  in  sulfate  solution  and  the 
very  rapid  reaction  between  ceric  and  fer¬ 
rous  ions  in  the  same  medium.  It  should 
be  noted  that  both  cerium  and  thallium 
form  reversible  electrodes.  These  results 
and  other  relatively  scattered  and  un¬ 
systematic  experiments  have  been  explained 
variously  as  being  the  result  of  coulombic 
forces,*  of  the  number  of  electrons  donated 
or  received®  (f.c.,  that  reactions  would  be 
fast  if  the  oxidizing  agent  requires  the  same 
number  of  electrons  as  the  reducing  agent 
is  capable  of  donating,  otherwise  that  it 

*  The  Section  of  Biology  held  a  meeting  on  Oct.  10,  1949,  at 
which  Dr.  David  Shemin,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York,  N.  V.,  presented  a  paper 
entitled  Biosynthesis  oj  Ileme:  An  Illustration  oj  the  Use  of  iso¬ 
topes  in  Biological  Research,  illustrated  with  lantern  slides. 
No  abstract  of  this  has  been  received. 

t  This  paper  was  presented  at  the  meeting  of  the  Sections 
on  October  11,  1949. 

J  Brookbaven  National  Laboratory,  Upton,  New  York. 
Present  address:  Department  of  Chemistry,  The  Johns  Hop>- 
kins  University,  Baltimore,  Maryland.  This  work  was  carried 
out  under  the  auspices  of  the  United  States  Energy  Commission. 


would  be  slow),  and  of  the  free  energy 
change  involved  in  the  oxidation.® 

A  reasonable  number  of  experiments  have 
now  been  performed  which  enable  a  critical 
evaluation  of  these  various  hypotheses. 
Table  1  gives  a  summary  of  the  results  of 
some  of  these  measurements  as  reported  by 
various  workers.  Tl  is  the  time  for  the 
reaction  to  be  half  finished  when  the  re¬ 
actants  have  concentrations  of  about  0.01 
formal. 

The  fact  that  there  are  several  exchange 
reactions  which  are  slow  indicates  that 
rates  are  not  necessarily  fast  if  the  number 
of  electrons  required  for  the  oxidized  and 
reduced  species  are  equal.  It  is  also  to  be 
noted  that  reactions  such  as  thallous-thallic 
exchange,  in  which  two  electrons  are  in¬ 
volved,  can  be  either  faster  or  slower  than 
one-electron  reactions.  Coulombic  forces 
alone  are  not  responsible  for  the  rates  of 
reactions,  since  thallous-thallic^  exchanges 
much  more  slowly  than  cerous-ceric®  when 
both  are  in  perchloric  acid.  Finally,  the 
fact  that  stannous-stannic*  and  cerous- 
ceric  exchange  relatively  rapidly  indicates 
that  the  oxidation  potential  is  not  the  only 
factor  affecting  the  rate,  since  in  these  cases 
the  difference  in  jjotential  of  the  initial  and 
final  product  is  zero,  and  yet  the  exchange 
rate  is  much  faster  than  other  reactions  of 
these  substances  in  which  the  free  energy 
change  is  large  negatively. 

Since  none  of  the  hypotheses  thus  far 
advanced  accounts  satisfactorily  for  all  the 
data  available,  an  analysis  of  the  exchange 
reactions  which  have  been  studied  in  detail 
was  undertaken  in  the  hope  of  elucidating 
the  factors  which  determine  the  rates  of 
oxidation-reduction  in  these  relatively 
simple  systems. 

Several  authors  have  studied  various 
cobaltous-cobaltic  exchanges  and  oxidation- 
reduction  reactions^  with  the  results  given 
in  TABLE  1.  From  these  data,  one  might 
draw  the  conclusion  that  the  free-energy 
difference  between  the  final  and  initial 
states  is  of  great  importance  in  determining  j 
the  rate  of  an  oxidation  reaction.  Thus, 
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the  oxidation  of  Co(en)s'*^‘ by  Co(NHs)6''^,  found  to  depend  markedly  upon  the  nature 

in  which  the  free-energy  change  is  negative,  and  concentration  of  the  anion,  as  well  as 

is  faster  than  either  of  the  exchange  re-  upon  the  acid  concentration.  The  rate 

actions;  while  the  oxidation  of  Co(NH3)*'^  changes  by  a  factor  of  10*  when  chloride  is 

by  Co(en)s+++,  in  which  the  change  is  posi-  added  to  the  system  in  relatively  small  con- 

tive,  is  slower  than  the  other  reactions,  centration.  These  data  were  interpreted  as 

It  should  be  stressed,  however,  that  this  indicating  that  hydrolyzed  species  and 

principle  may  be  used  for  prediction  only  chloride  complexes  were  participating  in  the 

when  one  is  discussing  the  rates  of  reaction  exchange.  More  recent  unpublished  ex- 

of  very  similar  compounds.  For  example,  periments  of  Dodson  show  that  the  change 

one  could  make  no  reliable  estimation  con-  in  rate,  when  sodium  pierchlorate  is  added 

earning  the  relative  rates  of  the  reaction  to  a  one  formal  perchloric  acid  system,  is 

between  ferric  orthophenanthroline  and  about  the  same  as  that  caused  by  the  ad- 

cuprous  chloride  as  compared  with  ferric  dition  of  the  same  number  of  moles  of 


Table  1 


Oxidizing  agent 

Reducing  agent 

n 

Ce>v  (sulfate) 

TP 

extremely  long 

Ce>v-  (chloride) 

TP 

very  short 

Ce«v 

Fe” 

instantaneous 

Fe^”  (sulfate) 

Sn” 

long 

Fe’”  (chloride) 

Sn” 

short 

TP”  (perchlorate) 

TP 

several  hours 

TP”  (nitrate) 

TP 

shorter  than  in  ClOr 

TP”  (chloride) 

TP 

becomes  very  short  in  high  Cl 

Ce«v  ((jerchlorate) 

Ce”i 

minutes 

Ce»v  (nitrate) 

Ce”i 

minutes 

Snrv  (chloride) 

Sn” 

minutes 

Co(NH,)6+++ 

Co(NH,),++ 

>  80  days 

Co(en)?-^+ 

Co(en)j'^''‘ 

several  hours 

Co(en)3'^+ 

Co” 

no  reaction  3  months 

Co(NH,)8+++ 

Co(en)j''"'' 

minutes 

Co(en),+++ 

Co(NH,),++ 

>  500  days 

*cn  =  ethylenediamine 

chloride  and  cuprous  chloride,  because  the  perchloric  acid.  It  is  difficult  to  ascertain 
amount  of  chloride  attached  to  the  oxidized  if  this  invalidates  the  previous  interpreta- 
and  reduced  species  is  probably  not  the  same,  tion  of  the  acid  dependence.  One  or  both 
Hence,  large  rearrangements  must  occur  and  of  the  following  may  be  operative:  (a)  the 
the  free  energy  change  will  contain  a  large  great  change  in  the  electrical  properties  of 
entropy  term.  Nonetheless,  the  principle  the  medium  directly  surrounding  the  ex- 
of  large  free-energy  decrease  leading  to  fast  changing  ions  causes  a  large  change  in  the 
rates  can  probably  be  used  in  predicting  the  rate;  (b)  the  change  in  rate  is  the  result  of 
rates  of  cross  reactions  relative  to  the  ex-  specific  electrolyte  effects  on  the  activity 
change  reactions  for  such  systems  as  the  coefficients  of  unhydrolyzed  reactants  and 
iron  orthophenanthrolines,  iron  nitro  ortho-  the  transition  complex.  Regardless  of 
phenanthrolines,  and  iron  cyanide  com-  which  of  these  two  is  correct,  it  is  evident 
plexes.  The  results  of  experiments  on  from  the  chloride  experiments  that  the  exact 
these  materials  will  be  valuable  in  determin-  nature  of  the  ions  wnll  be  of  vast  importance 
ing  the  importance  of  free-energy  change,  in  determining  the  magnitude  of  the  rate. 
Unfortunately,  no  reliable  data  are  yet  The  last  exchange  reaction  to  be  con- 
available  for  these  systems.  sidered  is  that  betw’een  cerous  and  ceric 

The  rate  of  exchange  between  thallous  ions.  In  this  case,  we  are  chiefly  interested 
and  thallic  ions  has  been  measured  and  in  the  order  of  the  reaction.  It  was  found 
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ever,  Kroger  and  Bakker®  found  a  splittmg 
of  1620  to  2145  cm~^  for  this  state,  depend¬ 
ing  upon  the  material  used.  Their  average 
value  was  1900  cm“^  This  indicates  that 
10~®  per  cent  of  the  cerous  ion  is  present  in 
an  excited  electronic  state  at  equilibrium  at 
room  temperature.  The  variation  of  the 
splitting  with  the  compound  used  leads  to 
the  conclusion  that  the  amount  of  material 
in  the  active  state  varies  markedly.  Fi¬ 
nally,  in  view  of  the  forbidden  character  of 
the  transition,  the  rate  of  the  excitation 
would  almost  certainly  depend  upon  the 
nature  of  the  medium.  We  cannot,  how¬ 
ever,  state  the  quantitative  relationship  of 
this  dependence. 

Another  principle  arises  from  these  argu¬ 
ments,  I.C.,  the  rate  is  dependent  upon  the 
electronic  excitation  of  the  ions  involved. 
It  is  not  at  all  surprising  that  the  electronic 
excitation  is  important,  in  view  of  the  fact 
that  one  would  expect  the  ease  of  electron 
transfer  to  depend  upon  such  variables  as 
the  overlap  of  orbitals  in  ions  which  are  in 
close  contact,  the  spin  characteristics  of  the 
electrons  in  the  ions  involved,  etc.,  all  of 
which  are  in  turn  dependent  upon  the  elec¬ 
tronic  state  of  the  ions. 

Table  2 


Exchange  reaction 

Medium 

A5  in  e.u. 

Co(en),++ 

Co(cn),+++ 

.98  ionic  strength 

-18.8 

1.98  “ 

-13.7 

Tii 

Tim 

6  formal  HClOi 

-29 

.4  HCl  in  5.6  HCIO4 

30 

1.5  HCl  in  4.5  HCIO4 

9 

CeJ» 

Ceiv 

6  formal  HNO3 

6  formal  HCIO4 

-42 

second  order 

-7 

first  order 

•  -26 

Thus  far  we  have  said  little  concerning 
the  importance  of  charge.  An  attempt  to 
study  this  can  be  made  by  investigating  the 
entropy  of  activation  of  the  various  re¬ 
actions.  Admittedly  this  approach  must 
be  taken  with  extreme  caution,  because  the 
concentrations  of  the  actual  ionic  species  in 
solution  will  undoubtedly  change  with  tem¬ 
perature  and  lead  to  an  apparent  entropy 
change  if  left  uncorrected.  Such  a  cor- 


plete  agreement  with  spectral  and  theoreti¬ 
cal  considerations.  The  electronic  con¬ 
figuration  of  Ce^*^  is  a  ®F6/2. 7/2  and,  due  to 
spin-orbit  and  spin-spin  interaction,  it  is 
expected  that  the  ground  state  should  be 
split  into  two  levels®  with  separation  of  the 
order  of  magnitude  of  1000  cm“^ 

By  determining  the  emission  spectrum  of 
various  solutions  and  salts  of  cerium,  not 
including  the  perchlorate  or  nitrate,  how- 


that  in  nitric  acid  the  reaction  is  first  order 
in  both  cerous  and  ceric  cerium,  while  in 
perchloric  acid  the  dependence  is  first  order 
on  cerium  IV  at  large  ceric  concentration 
but  becomes  zero  order  at  low  concentra¬ 
tions.  The  order  with  respect  to  cerous  is 
always  unity.  These  results  are  explained 
by  the  following  series  of  reactions: 

Ce^'"  -|-  Ce*”  — »  exchange  (1) 
in  competition  with 
ki 

Ce"'  -1-  S  Ce"‘*  4-  S,  (2) 

k2 

where  Ce“**  is  an  excited  state  of  Ce^^\ 
and 

rapid 

Ce"'*  +  Ce^'^  "^^tiv7t^  e.xchange.  (3) 
ki  and  ki. 

This  would  lead  to  a  rate  equation 

R  =  k'[Ce“']  4-  k  [Ce'"][Ce'''].  (4) 

This  chemical  evidence  for  the  existence 
of  an  activated  cerous  material  is  in  com- 
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rection  is  extremely  difficult,  because  the 
exact  composition  of  the  solution  must  be 
known,  as  well  as  the  particular  ionic  species 
which  are  important  for  the  oxidation  and 
reduction.  In  principle,  however,  these 
can  be  determined.  The  entropies  of  acti¬ 
vation  of  the  various  exchange  reactions 
studied  is  given  in  table  2. 

The  results  are  difficult  to  interpret.  In 
the  thallium  system,  the  entropy  changes 
from  a  negative  to  a  positive  number  as 
chloride  is  added,  in  agreement  with  the 
hypothesis  that  negatively  charged  chloride 
complexes  are  formed.  UTien  one  compares 
the  cobalt,  thallium,  and  cerium  systems, 
however,  no  very  marked  trend  is  observed 
as  the  charge  product  is  varied.  One  is 
thus  led  to  the  conclusion  that,  although 
the  charge  product  is  almost  certainly  of 
importance,  other  factors,  such  as  spacial 
arrangements,  preferred  direction  of  ap¬ 
proach  of  ions  for  reaction,  and  change  in 
concentration  of  reacting  species  with  tem¬ 
perature,  are  of  equal  or  perhaps  greater 
significance  in  determining  the  entropy  of 
activation  of  these  reactions. 

Thus,  we  can  summarize  the  factors  that 
are  most  important  in  determining  reaction 
rates  in  oxidation-reduction  systems  in  the 
following  manner. 

(1)  The  nature  of  the  species  under¬ 
going  exchange: 

(a)  The  presence  of  complexing  agents 
which  form  new  potentially  oxidiz- 
able  or  reducible  species  with  dif¬ 
ferent  spacial  arrangements  and  free 
energies; 

(b)  the  electronic  state  of  the  ions  in  ¬ 
volved. 

(2)  Conditions  that  will  cause  different 
species  to  exchange  at  different  rates: 

(a)  free  energy  change  of  the  reaction 
involved; 


(b)  The  charge  product  of  the  reacting 
ions; 

(c)  the  electrical  properties  of  the  solu¬ 
tion  (determined  chiefly  by  the  ionic 
strength  and  dielectric  constants). 

It  is  unfortunate  that  no  one  of  these  factors 
appears  to  be  of  universal  importance; 
hence,  the  a  priori  estimation  of  rates  in  a 
given  case  is  at  present  impossible.  We 
have  seen,  however,  that  in  given  cases  one 
of  the  factors  does  appear  to  overshadow 
the  others  and  that,  by  studying  such  sys¬ 
tems,  it  is  possible  to  gain  some  knowledge 
concerning  the  nature  of  ions  in  solution  as 
well  as  the  nature  of  the  reactions  involved.* 


REFERENCES 

1.  Weiss,  J.  1944.  J.  Chem.  Soc.  309:  B. 

Krishna.  1949.  J.  Chem.  Phys.  17:  846. 

2.  Shaffer,  P.  A.  1933.  J.  Am.  Chem.  Soc.  66: 

2169;  L.  Michaelis.  1937.  Trans.  Electro- 
chem.  Soc.  71: 107. 

3.  Remick,  a.  E.  1949.  J.  Am.  Chem.  Soc. 

69:94. 

4.  Prestwood,  R.  j.  &  A.  C.  Wahl.  1948.  J. 

Am.  Chem.  Soc.  70:  880;  1949.  Ibid.  71: 
3137 ;  G.  Harbottle  &  R.  W.  Dodson.  1948. 
Ibid.  70:  880;  Brookhaven  National  Labora¬ 
tory  Report  No.  BNL-C-8  and  unpublished 
work. 

5.  Gryder,  j.  W.  &  R.  W.  Dodson.  1949.  J.  Am. 

Chem.  Soc.  71:  1894  and  unpublished  work. 

6.  Whitney,  J.,  C.  I.  Browne,  H.  McConnell,  & 

N.  Davidson.  Brookhaven  National  Labora¬ 
tory  Report  No.  BNL-C-8. 

7.  McCallum,  K.  j.  &  S.  A.  Hoshowsky.  1948. 

J.  Chem.  Phys.  16:  254;  K.  J.  McCalldm. 
Brookhaven  National  Laboratory  Rgiort  No. 
BNL-C-8;  W.  B.  Lewis  &  C.  D.  Coryell. 
Ibid;  W.  B.  Lewis.  M.I.T.  Technical  Report 
No.  19. 

8.  Freed,  S.  1931.  Phys.  Rev.  38:  2122. 

9.  Kr6ger,  F.  a.  &  J.  Barker.  1941.  Physica 

8:  628. 


*  The  author  is  grateful  to  Professor  R.  W.  Dodson  for  his 
nidance  in  carmng  out  all  phases  of  this  work  and  to  both 
Drs.  Dodson  and  Carman  Harbottle  for  permission  to  present 
certain  of  their  unpublished  work.  It  is  also  a  ^ensure  to  ex- 

gress  appreciation  to  the  staff  of  the  Chemistry  Department  of 
rookhaven  National  Laboratory,  and  in  particular  to  Drs. 
Simon  Freed,  A.  O.  Allen,  and  H.  C.  Thomas,  for  their  assist¬ 
ance  and  for  a  very  stimulating  year  spent  in  the  Laboratory 
as  a  Research  Fellow. 


TRANSACTIONS 


12. 

SECTION  OF  PSYCHOLOGY 


SEX  DIFFERENCES  IN 
PERCEPTION* 

By  H.  A.  WITKINt 

Although  a  great  deal  of  information  has 
been  accumulated  in  recent  years  about 
differences  between  the  sexes  in  regard  to 
a  variety  of  psychological  functions,  such  as 
intelligence,  aptitudes,  motor  ability,  and 
so  forth,  little  is  known  about  sex  differences 
in  one  extremely  important  function — 
perception.  The  reason  for  this  is  un¬ 
doubtedly  twofold.  First,  the  theoretical 
approaches  used  in  the  study  of  perception 
have  not  been  of  a  kind  to  encourage  con¬ 
sideration  of  individual  performance  or  in¬ 
dividual  differences  in  performance.  Sec¬ 
ondly,  except  in  certain  clinical  situations, 
there  has  not  existed  any  sp)ecial  need  for 
evaluation  or  measurement  of  a  given  in¬ 
dividual’s  perception,  in  the  way  that  there 
has  been  a  pressing  need  in  many  life  situa¬ 
tions  for  determination  of  a  given  person’s 
intellectual  level,  special  skills,  or  person¬ 
ality  makeup.  In  the  absence  of  a  concern 
with  the  perception  of  individuals,  it  was 
not  very  likely  that  differences  between 
people,  or  between  men  and  women  as 
groups,  would  be  discovered. 

The  importance  of  knowing  about  sex 
differences  in  perception,  or  in  any  other 
psychological  function  for  that  matter,  is 
not  simply  to  extend  the  catalog  of  known 
sex  differences.  By  establishing  the  way 
in  which  sex  differences  may  affect  a  given 
perceptual  function,  it  is  possible  to  obtain 
a  fuller  understanding  of  the  nature  of  that 
function.  Further,  since  definition  of  the 
person  as  male  or  female  is  greatly  affected 
by  social  factors,  a  study  of  sex  differences 
provides  an  excellent  approach  to  an  under¬ 
standing  of  the  role  of  cultural  influences  in 
psychological  development. 

The  Nature  of  Sex  Differences  in  Perception 

For  some  time,  our  laboratory  has  been 
engaged  in  a  systematic  investigation  of  the 

*  This  paper,  illustrated  with  lantern  slides,  was  presented 
at  the  meeting  of  the  Section  on  October  17.  1949. 

t  Department  of  Psychology,  Brooklyn  College,  Brooklyn 
N.  Y. 


personal  determinants  of  perception — that 
is,  the  general  psychological  characteristics 
of  the  individual  (cognitive,  motivational, 
emotional)  that  affect  his  perception.  A 
variety  of  perceptual  situations  has  been 
investigated  and  a  large  number  of  sub¬ 
jects,  of  both  sexes,  tested.  In  every  situa¬ 
tion  studied,  the  performances  of  men  and 
women  were  strikingly  different.  Further¬ 
more,  the  differences  were  always  of  the 
same  kind.  To  illustrate  the  nature  of 
these  differences,  results  of  some  of  the 
tests  will  now  be  described.* 

Orientation  in  Space.  Using  several  dif¬ 
ferent  situations,  a  study  was  made  of  the 
way  in  which  people  perceive  the  position 
of  objects,  including  their  own  bodies,  in 
relation  to  the  upright  in  space.  Our 
ability  to  establish  the  upright  as  quickly, 
easily,  and  accurately  as  we  ordinarily  do 
has  a  twofold  basis.  First,  the  direction  of 
gravity,  which  corresponds  to  the  true  up¬ 
right,  is  readily  apprehended  through  the 
continuous  postural  adjustments  made  to 
this  force.  Second,  the  visual  environment 
has  the  character  of  a  framework,  whose 
main  outlines  represent  the  true  vertical 
and  horizontal;  and  this  also  provides  a 
ready  basis  for  establishing  the  upright. 
The  cooperation  between  these  two  sets  of 
factors  is  ordinarily  very  intimate,  result¬ 
ing  in  a  unified  impression  of  the  upright. 
Furthermore,  since  the  visual  and  gravita¬ 
tional  uprights  coincide  in  direction,  the 
outcome  is  the  same  whichever  standard  is 
used  as  the  main  basis  of  perception.  Sev¬ 
eral  test  situations  were  developed  to  in¬ 
vestigate  the  manner  and  extent  of  the  in-  j 
dividual’s  dependence  on  one  or  the  other  of 
these  standards.  Two  of  these  will  be  de¬ 
scribed,  together  with  the  results  obtained 
for  men  and  women. 

One  test  evaluates  the  individual’s  per¬ 
ception  of  the  position  of  his  body  and  of  the 
whole  surrounding  field  in  relation  to  the 
upright.  The  apparatus  consists  of  a  small 
room  within  which  is  a  chair.  Each  may  be 
tilted  to  left  or  right  to  any  extent,  either 

*  The  material  presented  here  has  not  yet  been  published. 
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by  the  experimenter  from  outside  the  room 
or  by  the  subject  seated  in  the  chair.  They 
may  be  tilted  alone  or  together,  to  the  same 
side  or  opposite  sides,  and  at  the  same  speed 
or  different  speeds.  The  subject  seated  in 
the  chair  cannot  see  outside  the  experi¬ 
mental  room,  so  his  judgments  of  the  up¬ 
right  must  be  based  on  whatever  informa¬ 
tion  he  can  obtain  from  his  bodily 
experiences  and  from  the  visual  field  of  the 
room.  The  test  procedure  consists  of  tilt¬ 
ing  the  room  and  chair  to  set  positions  and 
then  requiring  the  subject  to  adjust  one  or 
the  other  to  the  upright — the  room  on  some 
trials,  his  chair  on  other  trials.  The  posi¬ 
tions  to  which  room  and  chair  are  brought 
may  be  measured  to  the  nearest  degree,  so 
that  the  results  are  expressed  in  quantitative 
terms. 

In  that  part  of  the  test  in  which  the  room 
had  to  be  adjusted  to  the  upright,  most  sub¬ 
jects  tended  to  “go  along  with”  the  field  in 
the  sense  that,  to  greater  or  lesser  degrees, 
the  perceived  upright  was  shifted  toward  the 
vertical  of  the  tilted  room.  In  most  cases, 
the  perceived  upright  was  located  some¬ 
where  betw'een  the  room’s  vertical  and  the 
vertical  indicated  by  experiences  of  body 
position,  with  the  result  that  the  room  was 
moved  from  its  initial  tilt  to  some  position 
closer  to  the  true  vertical.  In  some  ex¬ 
treme  instances,  the  true  upright  was  simply 
identified  with  the  vertical  of  the  room,  and 
the  room  was  perceived  as  fully  erect  at  its 
initial  position  of  56°  tilt.  It  was  found 
that,  in  general,  women  accepted  the  room 
as  straight  at  more  extreme  positions  of  tilt 
than  did  men,  indicating  that  they  are  more 
apt  to  judge  the  upright  in  accordance  with 
the  position  of  the  prevailing  field.  Thus, 
in  one  series  of  trials,  where  room  and  chair 
were  initially  tilted  to  the  same  side,  men 
on  the  average  perceived  the  room  as 
straight  when  it  was  tilted  11.5°,  women 
when  it  was  tilted  17.7°.  In  another  series 
of  trials,  with  room  and  chair  initially  tilted 
to  opposite  sides,  the  room  was  perceived 
as  straight  by  men  at  an  average  tilt  of 
22.9°,  and  by  women  at  an  average  tilt  of 
30.3°. 


In  that  part  of  the  test  where  the  subject 
was  required  to  straighten  his  body  with 
the  room  tilted,  most  subjects  moved  the 
chair  in  the  direction  of  the  tilt  of  the  room, 
indicating  that  they  based  their  judgments 
not  only  on  how  their  bodies  felt  but  also  on 
how  they  looked — that  is,  whether  or  not 
they  were  aligned  with  the  surrounding 
field.  Women,  on  the  average,  tilted  them¬ 
selves  farther  in  the  direction  of  the  field 
than  did  men.  In  one  series  of  trials,  where 
room  and  chair  were  initially  tilted  to  the 
same  side,  men  showed  an  average  body 
tilt  of  8.6°  when  they  judged  themselves  to 
be  upright,  women  an  average  body  tilt  of 
12.5°.  In  another  series,  with  room  and 
chair  initially  to  opposite  sides,  the  average 
tilt  for  men  was  7.8°,  and  for  women  9.6°. 
Thus,  women,  in  their  perception  of  body 
position  also,  tended  to  be  more  strongly 
influenced  by  the  surrounding  field  and  to 
give  less  credit  to  bodily  sensations  than 
men. 

The  second  test  to  be  considered  evaluates 
the  individual’s  perception  of  the  true  ori¬ 
entation  of  an  external  item  (other  than  his 
own  body)  surrounded  by  a  restricted  field. 
The  apparatus  consists  of  a  luminous  square 
frame,  pivoted  at  its  center  so  that  it  may  be 
tilted  to  left  or  right,  and  a  luminous  rod, 
pivoted  at  the  same  center  but  moving  in¬ 
dependently  of  the  frame.  Since  the  test 
is  conducted  in  a  completely  darkened  room, 
all  the  subject  can  see  are  the  frame  and  the 
rod.  These  are  presented  in  tilted  posi¬ 
tions,  and  the  subject  is  required  to  adjust 
the  rod  to  the  true  upright  while  the  frame 
remains  in  its  initially  tilted  position.  As 
a  further  variable,  the  subject’s  body  is  up¬ 
right  during  some  trials  and  tilted  during 
others.  It  is,  of  course,  much  more  difficult 
to  make  use  of  one’s  body  in  judging  the 
position  of  a  distant  line  when  the  body  is 
tilted  than  when  it  is  erect. 

In  this  situation,  it  was  found  that,  when 
asked  to  adjust  the  rod  to  the  upright,  most 
subjects  displaced  it  from  the  upright  in  the 
direction  of  the  tilt  of  the  frame.  Women, 
however,  tended  to  align  the  rod  with  the 
tilted  frame  to  a  greater  extent  than  did 
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men,  and  this  occurred  both  with  body 
erect  and  with  body  tilted.  With  body 
erect,  men  tilted  the  rod  an  average  of  7.4° 
froni  the  upright  when  judging  it  to  be 
straight,  and  women  an  average  of  11.0° — 
almost  invariably  in  the  direction  of  the  tilt 
of  the  frame.  With  body  tilted  to  the  same 
side  as  the  frame,  the  rod  was  tilted  12.5° 
by  men  and  16.9°  by  women.  Finally, 
with  body  tilted  to  the  opposite  side  from 
the  frame,  the  rod  was  tilted  14.5°  by  men 
and  19.1°  by  women.  Under  all  conditions, 
women  tended  to  adjust  the  rod  in  accord¬ 
ance  with  the  position  of  the  frame  to  a 
greater  extent  than  did  men,  and  they 
proved  less  able  to  involve  the  body  in  mak¬ 
ing  their  adjustments. 

These  findings,  together  with  those  ob¬ 
tained  in  other  test  situations,  indicate  that 
women,  in  judging  the  upright,  tend  to  be 
more  dep>endent  than  men  on  the  surround¬ 
ing  field  and  to  rely  less  on  experiences  from 
their  own  bodies. 

Differences  in  Manner  of  Perception  of 
Parts  of  a  Complex  Field.  The  orientation 
tests  just  considered  showed  sex  differences 
in  ability  to  perceive  a  part  of  a  field 
(whether  the  subject’s  own  body  or  an 
external  object)  independently  of  its  sur¬ 
roundings.  To  determine  whether  these 
differences  reflect  a  general  tendency  of  men 
to  be  more  analytical  than  women  in  their 
perception,  a  situation  was  devised  which 
does  not  involve  space  orientation  but 
which  tests  ability  to  isolate  an  item  from 
its  surroundings  perceptually.  In  this  test, 
the  subject  is  required  to  find  a  simple  figure 
within  the  pattern  of  a  complex  figure  which 
is  designed  to  obscurq  it  as  effectively  as 
possible.  To  detect  the  imbedded  figure, 
it  is  necessary  to  see  it  independently  of  its 
surroundings.  The  procedure  used  in  the 
test  is  to  show  the  subject,  first  the  complex 
figure,  then  a  copy  of  the  simple  figure  that 
it  contains,  and,  finally,  the  complex  figure 
again,  with  instructions  to  locate  the  simple 
figure  in  it.  Simple  and  complex  figures 
are  never  shown  together,  and  a  new  com¬ 
bination  of  simple  and  complex  figures  is 
used  on  each  trial.  The  subject’s  score  on 


each  trial  is  the  time  taken  to  locate  the 
simple  figure  within  the  complex  figure. 

It  was  found  that  men  did  better  than 
women  in  this  test,  requiring  less  time  to 
locate  the  simple  figure.  Whereas  men 
took  an  average  of  41.8  seconds  per  figure, 
women  took  an  average  of  57.8  seconds. 
This  indicates  that,  for  women,  perception 
of  the  simple  figure  was  more  strongly  af¬ 
fected  by  the  structure  of  the  field  in  which 
it  was  contained.  Thus,  the  same  kind  of 
sex  difference  observed  in  the  other  two 
test  situations  appears  here  too.  It  is  in¬ 
deed  striking  to  find  a  relation  between  the 
manner  of  perceiving  the  position  of  one’s 
own  body  and  the  manner  of  perceiving  a 
simple  neutral  visual  design  or  a  rod. 

Differences  in  Manner  of  Maintaining 
Upright  Posture  and  Balance,  In  the  per¬ 
ception  of  body  position,  women  were 
found  to  take  greater  account  of  the  rela¬ 
tion  of  the  body  to  its  surroundings  and  to 
give  less  credit  to  sensations  from  the  body 
itself.  To  determine  whether  this  reflected 
a  general  difference  between  men  and 
women  in  manner  of  bodily  orientation, 
sex  differences  in  other  tasks  involving  the 
body  were  investigated.* 

One  series  of  experiments  evaluated  the 
individual’s  ability  to  stand  up  straight 
while  surrounded  by  visual  fields  of  varying 
structure  and  stability.  Under  each  con¬ 
dition  of  the  visual  field  tested,  the  subject 
was  instructed  to  stand  up  straight  with 
feet  together  and  hands  at  his  sides.  The 
amount  of  body  sway  was  accurately  meas¬ 
ured  by  means  of  an  ataxiameter  device. 
When  the  test  was  conducted  in  a  fully 
lighted  room,  men  and  women  performed 
about  equally  well.  The  average  amount 
of  body  sw’ay  per  minute  was  71.6  mm.  for 
men  and  70.2  mm.  for  women.f  When  the 
visual  field  was  restricted  to  a  simple  lumi¬ 
nous  cube,  which  moved  rhythmically  from 
side  to  side,  women  show'ed  a  great  deal 
more  body  sway  than  did  men.  Now,  the 
average  for  men  was  111.0  mm.  of  sway  per 

*  This  study  was  carried  out  with  S.  Wapner. 

t  These  values  are  cumulative  scores  and  are  based  on  the 
sum  of  left-right  and  forward-bacitward  movement  in  the  head 
and  hip  regions. 
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minute,  and  that  for  women  was  125.6  mm. 
With  continued  testing  under  this  condition, 
however,  women  became  adapted  to  the 
unstable  field  and,  in  time,  were  able  to  do 
considerably  better.  Thus,  when  con¬ 
fronted  with  unstable  surroundings,  women 
are  initially  made  much  more  unsteady 
than  men,  although  they  are  eventually  able 
to  come  to  terms  with  this  instability. 

A  similar  difference  between  the  sexes 
was  observed  in  another  series  of  experi¬ 
ments,  which  evaluated  the  subject’s  ability 
to  balance  a  platform  on  which  he  was 
standing  while  the  field  was  varied  in  the 
same  ways  as  described  above.  In  this 
situation,  women  did  more  poorly  than 
men,  when  tested  in  a  fully  lighted  room, 
and  became  disproportionately  worse  when 
the  moving  luminous  cube  was  used. 
Under  the  first  condition,  with  a  maximum 
score  of  300  possible,  men  received  a  mean 
score  of  66.7  and  women  a  mean  score  of 
55.9.  Under  the  second  condition,  men 
received  a  mean  score  of  43.3  and  women  a 
mean  score  of  29.2.  In  addition,  women 
showed  marked  reaction  to  the  unstable 
field  according  to  a  second  criterion  of 
scoring;  that  is,  they  had  to  hold  on  a  good 
deal  more  to  a  supporting  rail  in  order  to 
keep  from  falling  over.  Whereas  men  held 
on  to  the  rails  for  an  average  of  7.2  seconds 
in  each  minute  of  testing,  women  held  on 
for  an  average  of  12.0  seconds.  In  this 
test,  also,  women  showed  some  degree  of 
adaptation  with  continued  exposure  to  the 
moving  cube. 

Thus,  as  reflected  both  in  their  steadiness 
and  in  their  balance,  women  are  initially 
much  more  upset  by  an  unstable  environ¬ 
ment  than  are  men.  This  confirms  the 
finding  reported  earlier  regarding  the  dif¬ 
ference  in  response  to  the  visual  field  in 
perception  of  body  position. 

Differences  in  the  Localization  of  Objects 
Providing  Visual  and  Auditory  Stimulation. 
Most  of  the  situations  described  so  far 
evaluated  sex  differences  in  relative  de¬ 
pendence  on  bodily  experiences  and  on  the 
outer  visual  field  in  various  types  of  activi¬ 
ties.  As  an  extension  of  this  work,  a  situa¬ 


tion  was  devised  which  juxtaposed  visual 
and  auditory,  rather  than  visual  and  pos¬ 
tural,  experiences  in  order  to  determine 
whether  the  greater  dependence  on  visual 
impressions  that  characterized  the  per¬ 
formance  of  women  in  our  other  situations 
would  appear  here,  too.* 

In  this  test,  the  subject  was  enclosed  in  a 
soundproof  room,  and  the  experimenter, 
standing  outside  at  a  glass  window  directly 
in  his  line  of  vision,  read  a  story  to  him. 
The  sound  of  the  experimenter’s  voice  was 
transmitted  to  the  subject  through  two 
tubes,  one  to  each  ear.  By  var)dng  the 
length  of  these  tubes,  it  was  possible  to 
shift  the  apparent  source  of  the  sound  to 
left  or  right  of  the  center  position  where  the 
experimenter  w'as  standing.  Initially,  the 
sound  was  made  to  come  from  this  center, 
so  that  its  visual  and  auditory  locations 
coincided.  As  the  subject  listened,  the 
sound  was  slowly  shifted  to  one  side,  and 
the  subject  was  required  to  indicate  when 
it  no  longer  seemed  to  come  from  the  experi¬ 
menter.  If  the  subject  detected  a  slight 
shift  in  the  sound,  he  was,  of  course,  locating 
its  source  on  the  basis  of  auditory  impres¬ 
sions.  If  the  sound  moved  a  great  distance 
before  he  perceived  a  change,  he  was  locat¬ 
ing  it  on  the  basis  of  visual  impressions — 
that  is,  from  where  he  saw  it  originate.  As 
a  control,  the  test  was  repeated  with  the 
subject’s  eyes  closed. 

It  was  found,  first  of  all,  that,  with  eyes 
closed,  women  and  men  did  equally  well  in 
determining  the  direction  of  the  source  of 
the  sound.  For  both,  the  sound  had  to  be 
displaced  an  average  of  5.3  cms.  from  center 
before  it  was  perceived  as  coming  from  one 
side.  With  eyes  open,  however,  women 
permitted  the  sound  to  be  displaced  much 
farther  than  men  before  perceiving  that  it 
had  left  the  center  position.  In  this  case, 
the  average  values  were  8.7  cm.  for  men 
and  11.1  cm.  for  women.  Thus,  under 
these  conditions  of  auditory-visual  conflict, 
women  tended  once  again  to  rely  more  on 
visual  impressions  than  did  men. 

•  This  study  was  carried  out  with  S.  Wapner  and  T.  Leven- 
thal. 
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The  results  for  all  the  tests  just  described 
indicate  that,  compared  with  men,  women 
tend  to  be  more  affected  by  the  nature  of 
their  surroundings  and  to  rely  less  on  im¬ 
pressions  from  their  bodies.  In  the  per¬ 
ception  of  a  given  field,  also,  women  in 
general  find  it  more  difficult  to  extract  an 
item  from  its  surroundings  and  to  perceive 
it  independently  of  these  surroundings. 

An  Investigation  of  the  Origin  of  Sex 
Differences  in  Perception 

The  discovery  that  in  all  our  tests  there 
were  striking  differences  in  performance, 
not  only  between  men  and  women  as  groups, 
but  among  individuals  generally,  and  that, 
to  an  extent,  an  individual  performed  in  a 
characteristic  way  in  the  different  tests, 
raised  the  question  of  the  origin  of  these 
differences.  Since  in  each  test  the  condi¬ 
tions  of  stimulation  were  identical  for  all, 
the  problem  became  one  of  establishing  the 
way  in  which  personal  factors,  unique  to 
the  individual,  determine  his  particular 
manner  of  dealing  with  given  stimulus  con¬ 
ditions.  On  the  same  basis,  it  appeared 
that  the  origin  of  the  systematic  differences 
in  performance  between  men  and  women 
subjected  to  identical  test  conditions  would 
be  found  in  certain  differences  in  personal 
characteristics  between  the  sexes.  Pre¬ 
liminary  investigations  indicated  that  the 
personal  factors  important  in  accounting 
for  individual  differences  or  for  differences 
between  men  and  women  were  at  a  person¬ 
ality  level.  Accordingly,  an  investigation 
has  been  undertaken*  in  which  an  intensive 

•  This  study  is  being  carried  out  with  P.  Bretnall,  M. 
Hertzman,  K.  Machover,  and  S.  Wapner. 


personality  study  is  being  made  of  each  of  a 
large  group  of  subjects  who  are  also  receiv¬ 
ing  the  battery  of  tests  just  described. 
Sufficient  numbers  of  male  and  female  sub¬ 
jects  are  being  employed,  so  that,  in  addi¬ 
tion  to  establishing  the  personality  patterns 
associated  with  various  modes  of  percep¬ 
tion,  it  will  be  possible  to  determine  the 
special  personality  characteristics  of  men 
and  of  women  that  make  for  systematic 
differences  in  perception  between  them. 

In  this  work,  which  is  still  in  progress 
(so  that  final  results  are  not  yet  available), 
two  kinds  of  population  are  being  used:  a 
normal  group,  selected  from  among  students 
at  Brooklyn  College,  and  an  abnormal 
group,  consisting  of  patients  at  the  Psy¬ 
chiatric  Division  of  the  Kings  County 
Hospital. 

As  a  further  approach  to  the  origin  of  sex 
differences  in  perception,  and  to  individual 
differences  generally,  a  study  is  being  made 
of  the  perception  of  children  of  different 
ages.  In  addition  to  establishing  percep¬ 
tual  “norms”  for  different  age  levels,  this 
study  is  also  investigating  perception- 
personality  relationships  at  each  age.  The 
objectives  are:  (1)  to  determine  the  bases  of 
differences  in  perception  at  different  ages; 

(2)  to  establish  the  origin  of  variations  in 
performance  within  each  age  group;  and 

(3)  to  determine  whether  the  sex  differences 
found  among  adults  are  present  at  all  age 
levels. 

These  investigations  should  make  clear 
the  basis  of  the  systematic  differences  in 
perception  between  men  and  women  con¬ 
sidered  here. 
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DIVISION  OF  MYCOLOGY* 


SUSCEPTIBILITY  FACTORS  IN 

FUNGUS  INFECTIONS  IN  MANf 

By  STEPHEN  ROTHMANJ 

The  colonization  of  a  dermatophyte  fun¬ 
gus  on  the  human  skin  and  the  course  of  the 
subsequent  disease  depend  upon  a  great 
variety  of  susceptibility  factors,  the  signifi¬ 
cance  of  which  has  been  amply  demon¬ 
strated  clinically.  These  can  be  classified 
as  external  factors  related  to  different  prop¬ 
erties  of  the  skin  surface  and  internal  factors 
related  to  different  internal  situations,  such 
as  different  nutritional  and  endocrine  states, 
metabolic  disturbances,  and  other  systemic 
diseases.  It  happens,  however,  that  in¬ 
ternal  factors  act  indirectly,  by  influencing 
the  external  milieu,  or  act  only  if,  simultane¬ 
ously,  there  are  predispositional  factors  in 
the  skin.  Thus,  it  is  not  always  easy  to 
separate  and  evaluate  the  significance  of 
internal  and  external  factors. 

A  good  example  is  the  so-called  “grand 
moniliasis,”  with  infection  by  Candida 
albicans  of  all  the  large  intertriginous  areas, 
viz.,  the  axillae,  submammary  folds,  groins 
and  genitocrural  folds,  anal  fold,  and  navel. 
Such  a  picture  occurs  most  often  in  obese 
diabetic  women.  The  appearance  of  the 
skin,  for  all  practical  purposes,  is  pathogno¬ 
monic  for  diabetes.  However,  diabetes  in 
itself  is  not  enough  to  produce  the  picture. 
The  patient  must  be  a  female  and  must  be 
obese  to  develop  this  syndrome,  and  clinical 
experience  indicates  that  much  depends  on 
the  individually  different  degrees  of  mois¬ 
ture  on  the  skin  surface  and  on  the  tendency 
of  the  horny  layer  to  be  macerated  by  sweat. 

This  paper  will  deal  with  differences  in 
susceptibility  of  different  body  regions,  dif¬ 
ferences  according  to  age  and  sex,  pathologic 
internal  factors,  and  individual  suscepti¬ 
bility  factors  which  at  present  cannot  be 

*  The  Section  of  Anthropology  held  a  meeting  on  Oct.  24, 
1949,  at  which  Dr.  Frederick  Richardson  presented  a  paper 
entitled  General  Results  of  Applied  Anthropology.  An  abstract 
of  this  paper  will  be  published  in  a  later  issue  of  the  Tkan- 
SACTIONS. 

t  This  paper,  illustrated  with  lantern  slides,  was  presented 
at  the  meeting  of  the  Division  on  October  28,  1949. 

J  Department  of  Medicine,  Section  of  Dermatology,  Uni¬ 
versity  of  Chicago,  Chicago,  Illinois. 


classified  otherwise  because  they  are  poorly 
understood. 

Local  Factors 

Regional  Susceptibility.  Predilectional 
localization  of  dermatophytae  in  different 
body  regions  can  be  illustrated  in  infections 
with  Epidermophyton  inguinale,  Micros poron 
minutissimum,  Microsporon  furfur,  in  in¬ 
fections  of  the  feet  with  Trichophyta,  and 
in  Candida  albicans  infections. 

That  E.  inguinale  has  a  certain  preference 
for  the  inguinal  region  is  indicated  in  its 
name.  The  typical  site  of  the  lesion  is  the 
inner  surface  of  the  thigh  close  to  the  scrotal 
insertion,  but  quite  frequently  it  is  found 
also  primarily  in  other  folds,  such  as  the 
axillae  or  the  interspaces  of  toes.  Cer¬ 
tainly,  it  has  a  great  preference  for  inter¬ 
triginous  areas,  which  is  remarkable  if  we 
consider  that  it  probably  would  have  an 
equal  chance  to  colonize  outside  the  folds, 
mainly  by  transfer  with  the  fingers.  The 
most  remarkable  feature  of  E.  inguinale, 
however,  is  not  its  great  preference  for  folds, 
which  is  usually  explained  by  the  presence 
of  moisture,  but  the  fact  that,  after  the 
fungus  has  thrived  for  a  while  in  a  favorable 
soil,  it  acquires  the  ability  to  spread  out- 
w’ards  from  the  folds,  for  instance,  to  the 
buttocks.  This  event  is  rare,  but  it  does 
occur;  and  one  may  speculate  that  the  fun¬ 
gus,  thriving  for  a  while  in  a  suitable  me¬ 
dium,  acquires  new  potentialities  to  live 
and  multiply  on  a  less  favorable  soil,  in 
which  it  was  unable  to  grow  originally. 
The  possibility  of  such  acquired  adaptation 
phenomena  will  be  discussed  later  on. 

Another  fungus  which  is  predilectionally 
localized  in  the  genitocrural  fold  is  M. 
minutissimum.  Rarely  it  is  found  also  in 
the  axillae,  but  its  occurrence  anywhere  else 
must  be  extremely  rare.  In  the  few  cases 
reported  with  localization  outside  these 
folds,  hot  moist  environment  was  regarded 
as  cause  for  the  unusual  spread.  That 
such  an  event  is  indeed  exceptional  becomes 
clear  if  we  consider  that  erythrasma  is  “one 
of  the  most  common  skin  diseases,”  whereas 
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anomalous  localization  has  been  reported  in 
only  about  a  dozen  of  cases  in  the  world 
literature.* 

In  sharp  contrast  to  E.  inguinale,  M. 
minulissimum  does  not  grow  out  from  the 
inguinal  or  axillary  fold,  although  it  is 
present  in  the  folds  for  years  or  decades. 
This  makes  one  think  that  possibly  apo¬ 
crine  gland  secretion  products  may  make 
the  soil  favorable  for  M.  minulissimum  or, 
more  than  that,  that  such  products  possibly 
are  obligate  nutritional  requirements.  The 
horny  layer  in  which  the  fungus  lives  im¬ 
bibes  the  apocrine  sweat.  It  is  in  the 
realm  of  experimental  possibility  to  in¬ 
vestigate  which  substances  in  apocrine  se¬ 
cretions  are  essential.  Such  investigation 
would  open  the  road  towards  a  successful 
cultivation  of  the  organism  on  artificial 
media. 

Of  course,  tinea  cruris  caused  by  E. 
inguinale  and  erythrasma  caused  by  M. 
minulissimum  are  biologically  very  different 
conditions.  Tinea  cruris  is  an  active, 
spreading,  infectious,  inflammatory  dis¬ 
ease  which  can  be  cleared  up  with  fungicides 
and  may  never  return.  Erythrasma  is  a 
quiescent  saprophytism  with  no  spreading 
tendency  and  with  no,  or  hardly  any,  in¬ 
flammatory  response  to  the  presence  of  the 
fungus.  If  M.  minulissimum  ever  can  be 
eradicated  (I  don’t  know  whether  it  can 
be  and  certainly  believe  it  unwise  to  try), 
it  will  recur  again  and  will  stay  with  the 
pjerson,  without  growing  and  without  dis- 
appiearing,  as  long  as  he  lives.  Clinically, 
the  difference  between  the  two  diseases  is 
manifested  by  the  presence  of  an  active  mar¬ 
gin  in  tinea  cruris,  meaning  more  intense 
inflammatory  signs  on  the  edges  than  in  the 
center,  a  feature  which  is  conspicuously  ab¬ 
sent  in  erythrasma. 

In  contrast  to  fungi  with  a  preference  for 
intertriginous  areas,  M.  furfur  settles  pre- 
dilectionally  in  non-intertriginous  parts  of 
the  trunk  and  the  extremities.  In  spite  of 
otherwise  rapid  spread,  it  likes  to  make  a 
halt  at  the  borders  of  such  folds  as  the 
axillae  or  the  submammary  folds.  So-called 
inverse  localization  of  tinea  versicolor,  with 


exclusive  involvement  of  the  folds,  is  ex-  ii 
tremely  rare.  ii 

Disregarding  the  contrasting  localization  v 

and  the  difference  in  spreading  tendency,  a 
the  two  conditions,  erythrasma  caused  by 
M.  minulissimum  and  tinea  versicolor  f 
caused  by  M.  furfur,  have  many  features  \ 
in  common,  making  them  vastly  different  c 
from  all  other  fungus  diseases.  They  are  o 
caused  by  fungi  which  cannot  be  cultivated  p 
on  artificial  media;  the  fungi  grow  ex-  j' 

clusively  on  the  skin  of  certain  individuals;  t 

they  hardly  cause  any  inflammatory  reac-  t 

tion;  they  cannot  be  cured  permanently  (no  a 

matter  how  thorough  and  effective  the  li 

fungicidal  treatment  is,  they  will  recur);  1 

and,  finally,  they  are  not  transferred  from  a 

p)erson  to  person,  which  implies  that  these  t 

fungus  diseases  are  not  contagious.  c 

In  both  diseases,  individual  susceptibility  p 

must  be  assumed.  There  are  persons  whose  c 

skin  surface  has  features  which  make  it  a  ^ 

good  culture  medium  for  M.  furfur  or  M.  n 

minulissimum.  The  exp)erience,  that  these  h 

conditions  stay  indefinitely  or  recur  after  i< 

treatment  has  been  discontinued,  induces  c 

us  to  assume  that  M.  furfur  and  M.  minulis-  a 

simum  are  ubiquitous,  or  almost  ubiquitous,  p 

organisms.  They  settle  down  and  colonize  c! 

on  the  skin  of  individuals  who  have  a  spjecific  p 

susceptibility,  but  they  are  unable  to  live  R 

and  thrive  anywhere  else.  Thus,  the  two  & 

conditions  in  question  are  infections  in 
which  the  opportunity  for  contact  is  the  vv 
least  impx)rtant  feature,  and  susceptibility  fi 

is  of  paramount  significance.  h 

The  cause  of  such  individual  suscepti-  a 

bility  probably  has  to  be  sought  for  in  the  tl 

skin  itself.  In  the  last  two  years,  my  labo-  h 

ratory  has  been  engaged  in  the  study  of  fat-  oi 

soluble  and  water-soluble  substances  on  the 
normal  human  skin  surface.  By  applying  p 
two-dimensional  p)ap)er  chromatography  in  |  s£ 
this  study,  we  succeeded  in  isolating  and  gi 
definitely  identifying  eleven  amino  acids  |  gi 
and  in  tentatively  identifying  five  more.*  k  se 
These  sixteen  compounds  are  invariably  - 
present  in  water-wipings  of  the  chest  and  pi 
back  of  normal  adults.  In  carriers  of  tinea  tc 
versicolor,  some  differences  may  be  found  I  re 
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I  in  the  composition  of  these  amino  acids  or 
in  the  composition  of  fat-soluble  materials 
whereby  the  skin  surface  will  become  an 
adequate  medium  for  M.  furfur. 

The  localization  of  tinea  pedis  (“athlete’s 
foot”)  is  rather  stereotypical  in  fully  de¬ 
veloped  cases,  no  matter  whether  it  is 
caused  by  T.  mentagrophyles,  T.  purpureum, 
or  E.  inguinale.  Usually  originating  in  the 
plantar  fold  cl  the  5th  metatarsophalangeal 
joint,  it  involves  the  interspaces  of  the  toes, 
the  plantar  surfaces  of  toes,  the  soles,  and 
the  sides  of  the  feet  not  quite  up  to  the 
ankles.  True  mycotic  lesions  containing 
live  fungi  never  extend  beyond  this  area. 
They  are  not  found  on  the  dorsa  of  toes 
and  feet  and  the  fungus  does  not  creep  up 
to  the  ankle  or  above  it.  This  limited  lo- 
calLzational  area  corresponds  with  those 
parts  of  the  foot  of  which  the  skin  does  not 
contain  hair  follicles  and  sebaceous  glands. 
A  second  peculiarity  of  tinea  pedis  is  that, 
no  matter  how  massive  the  infection  and 
how  long  it  has  gone  on  without  treatment, 
it  hardly  ever  happens  that  the  fungi  are 
carried  to  distant  parts  of  the  body  so  that 
a  tinea  circinata  would  develop.  A  third 
peculiarity  is  that  tinea  jiedis  infection  is 
cleared  up  much  better  and  faster  by  ap¬ 
plication  of  the  modern  fatty-acid  prepa¬ 
rations  than  tinea  circinata  caused  by  the 
same  fungus  species  anywhere  else. 

These  observations  lead  to  the  following 
working  hypothesis.  The  fungicidal-free 
fatty  acids  which  are  present  on  the  normal 
human  skin  surface  are  products  of  seba¬ 
ceous-gland  function.  In  regions  where 
there  are  no  sebaceous  glands  the  natural 
fungistatic  power  of  the  skin  surface  is  weak 
or  nonexistent.  The  localizational  area  of 
athlete’s  foot,  therefore,  is  a  rather  easy 
prey  for  dermatophytae.  In  order  that  the 
same  species  may  settle  down  in  other  re¬ 
gions,  it  must  have  acquired  a  certain  de¬ 
gree  of  resistance  to  fatty  acids,  which 
seldom  occurs. 

The  validity  of  this  hypothesis  can  be 
proved  if  it  is  shown  (1)  that  fungi  are  able 
to  acquire  resistance  to  fatty  acids,  (2)  that 
regional  differences  in  the  fungicidal  activity 


of  the  skin  surface  actually  exist,  and  (3) 
that  organisms  deriving  from  lesions  of  the 
feet  and  from  other  parts  of  the  body  do 
display  a  different  acid  resistance. 

Concerning  the  first  point,  Murphy  and 
Rothman*  w’ere  able  to  increase  the  re¬ 
sistance  of  T.  mentagrophyles  to  pelargonic 
acid  sevenfold  by  slowly  and  gradually  in¬ 
creasing  the  concentration  of  pelargonic 
acid  in  the  culture  medium,  viz.,  from  0.002 
per  cent  to  0.014  per  cent. 

The  second  point  is  difficult  to  prove,  be¬ 
cause  of  the  deficiencies  of  the  available 
fungistatic  testing  methods.  With  most 
methods,  the  main  technical  difficulty  is  to 
emulsify  finely  enough  the  rather  large 

Table  1 

Inhibition  of  Fungus  Growth  by  Skin-Surface  Fats 
Obtained  by  Wiping  the  Skin  of  Different 
Body  Regions  with  Ether-Soaked 
Cotton* 

Zone  of  inhibition 


Region 

Average 

Range 

Samples 

Seal)) 

20.02 

13.5-24.0 

5 

Chest  and  back 

14.45 

10.9-23.8 

5 

Axillae 

13.18 

7.2-18.2 

6 

Palms 

8.25 

6.75-9.5 

2 

Soles 

7.01 

5.12-9.8 

4 

*  Each  sample  was  tested  in  at  least  two  experi¬ 
ments.  The  filter-disc  method  proved  to  be  reliable 
only  if,  on  each  individual  plate,  the  inhibition  zone 
of  the  test  material  was  compared  with  that  of 
pelargonic  acid  of  known  concentration. 

amounts  of  fat  we  have  to  use  in  the  aque¬ 
ous  medium  when  the  fungistatic  action  of 
surface  fats  is  being  tested.  However,  by 
applying,  with  some  modification,  the  filter 
paper  disc  method  of  Kligman  and  Rosen- 
zweig,'*  Dr.  J.  C.  Murphy,  in  our  laboratory, 
has  obtained  preliminary  results  which  in¬ 
dicate  that  the  fungistatic  activity  of  ether- 
soluble  material  from  palms  and  soles  is 
significantly  low’er  than  that  from  other  re¬ 
gions  (table  1). 

So  far  we  have  been  unable  to  prove  our 
third  point,  namely,  that  fungi  taken  from 
foot  lesions  are  more  sensitive  to  fatty  acids 
than  fungi  obtained  from  other  parts  of  the 
body. 

A  highly  characteristic  regional  suscepti¬ 
bility  of  the  human  skin  is  displayed  in 


3° 


TRANSACTIONS 


Candida  albicans  infections.  In  otherwise 
normal  persons,  C.  albicans  has  a  strictly 
intertriginous  localization  on  the  skin. 
However,  it  is  not  restricted  to  folds  con¬ 
taining  apocrine  glands,  as  is  the  case  with 
M.  minutissimum,  but  extends  to  all  folds 
of  the  body  surface,  viz.,  mouth  corners, 
axillae,  submammary  folds,  umbilicus 
groins,  genitocrural  folds,  anal  fold,  and  in¬ 
terdigital  spaces  of  fingers  and  toes. 

A  most  spectacularly  stereotypical  lo¬ 
calization  of  monilia  occurs  in  the  web  be¬ 
tween  the  3rd  and  4th  fingers.  Not  only  is 
this  “erosio  interdigitalis  blast omycetica”  an 
extremely  common  disease,  but  also  it  was 
shown  experimentally  by  F.  Raubitschek® 
that  it  is  easier  to  inoculate  monilia  arti¬ 
ficially  into  this  interspace  than  elsewhere. 
The  erosio  interdigitalis  stays  strictly  in  the 
interspace  and  does  not  spread  to  the  dor¬ 
sum  of  the  hand,  no  matter  how  long  the 
condition  persists,  whereas,  if  the  same 
interspace  becomes  infected  with  a  dermato- 
phyton,  the  tinea  will  soon  spread  to  the 
dorsum  of  the  hand.  The  cause  of  the  pref¬ 
erence  for  the  3rd  interspace  is  not  known. 
It  might  be  chemical  or  mechanical.  Some 
dermatologists  believe  it  is  mechanical,  due 
to  the  fact  that  this  is  the  narrowest  inter¬ 
space  and  the  skin  folds  are  in  closer  ap¬ 
proximation. 

Role  of  Moisture.  In  addition  to  the  re¬ 
gional  susceptibility  in  erosio  interdigitalis, 
as  well  as  in  all  monilial  intertrigos,  there 
is  another  absolutely  obligate  susceptibility 
factor,  namely,  the  inhibition  of  the  horny 
layer  with  water.  The  interdigital  erosion 
is  a  characteristic  occupational  disease  of 
bartenders  and  housewives.  It  is  hardly 
ever  seen  in  people  whose  occupation  does 
not  necessitate  continuous  moistening  of  the 
hand.  Continuous  bathing  in  warm  water, 
practiced  by  the  old  Viennese  school  in 
treatment  of  burns  and  pemphigus,  all  too 
often  resulted  in  C.  albicans  infection 
(“water-bed  moniliasis”).  One  hardly  can 
escape  the  conclusion  that  C.  albicans,  like 
M.  furfur  and  M.  minutissimum,  is  an  or¬ 
ganism  which  is  present  everywhere,  or  al¬ 
most  everywhere,  around  man  and  that  it 


is  harmless  for  the  skin  as  long  as  local  or 
general  susceptibility  factors  do  not  facili¬ 
tate  its  turning  into  a  pathogenic  agent. 

C.  albicans  is  often  cultured  from  sputum 
and  faeces  of  normal  persons.  Thus  the 
opportunity  of  contamination  is  certainly  1 
greater  than  the  incidence  of  cutaneous  ' 
moniliasis  would  indicate.  In  his  inocula¬ 
tion  experiments,  Raubitschek®  was  unable  ] 
to  maintain  experimentally  produced  inter¬ 
digital  erosions  for  any  length  of  time.  j 
They  healed  spontaneously  in  a  few  days, 
obviously  because  of  the  absence  of  predis-  j 

positional  factors.  ^ 

General  Factors  < 

Se.x.  Susceptibility  according  to  sex  is  j 
most  pronounced  in  erythrasma,  with  an 
overwhelming  higher  incidence  in  males. 

In  a  statistical  study,®  the  male/female 
ratio  was  found  to  be  39:2.  This  pro¬ 
nounced  preference  for  one  sex  is  in  favor  ^ 
of  the  assumption  that  apocrine  gland  secre¬ 
tion  plays  a  role  in  susceptibility  to  ery¬ 
thrasma,  as  it  is  known  that  this  secretion  is  c 
sex-specific.  A  similar,  but  not  quite  so  r 

strong,  preference  for  males  is  shown  by  f 

the  E.  inguinale  infection  of  the  groins.  g 

Tinea  versicolor,  which  has  no  relation  to  li 

apocrine  glands,  shows  no  sex  preference.  c 

Age.  The  best  example  to  illustrate  the  ° 
influence  of  age  on  susceptibility  to  fungus 
infections  is  the  spontaneous  cure  in  pu¬ 
berty  of  the  M.  Audouini  infection  of  the  ^ 
scalp  hair  and  the  immunity  of  the  adult  ^ 
scalp  to  this  infection.  The  mechanism  of  j 
this  phenomenon  has  been  dealt  with  in  ^ 
several  publications  of  our  laboratory.^  It 
was  found  that  the  cure  in  puberty  is  due 
to  pubertal  changes  in  the  sebaceous  glands. 

With  oncoming  puberty,  these  glands  se- 
Crete  a  higher  concentration  or  a  greater 
amount  of  fungicidal  free  fatty  acids,  viz.,  ^ 
saturated,  straight-chain,  fatty  acids  from 
Cj  to  Cn.  Because  of  this  pubertal  change, 
the  infection  can  no  longer  spread  from  hair 
to  hair,  as  the  pathways  of  spread,  namely, 
the  follicular  canal  and  the  horny  layer, 
have  become  imbibed  with  a  highly  fungici- 
dal  material.  | 
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It  is  probably  due  to  pubertal  develop¬ 
ment  of  apocrine  glands  that  erythrasma 
and  E.  inguinale  infection  of  the  groins  ap¬ 
pear  only  in  postpubertal  age.  The  rarity 
of  tinea  versicolor  in  children,  on  the  other 
hand,  remains  unexplained.  Tinea  versi¬ 
color  was  observed  to  disappear  in  old  age.® 

Hormonal  Factors.  These  have  been 
largely  covered  in  the  discussion  of  sex  and 
age  factors.  In  addition,  however,  it  should 
be  mentioned  that,  in  the  remarkable  ex¬ 
periments  of  Reiss,®  it  was  demonstrated 
that  T.  purpureum  infections  are  easier  to 
maintain  in  male  rabbits  if  they  are  cas¬ 
trated.  The  same  author  has  also  shown 
that  methyltestosterone  is  a  powerful  in¬ 
hibitor  and  that  a-estradiol  is  a  moderately 
effective  inhibitor  of  T.  mentagrophytes  and 
T.  purpureum  in  vilro.^^  He  was  able  to 
cure  T.  purpureum  infections  in  castrated 
male  rabbits  by  local  application  of  methyl- 
testosterone  in  ointments.” 
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Meiabolic  anomalies.  The  susceptibility 
of  diabetics  to  monilial  intertrigo  has  al¬ 
ready  been  mentioned.  The  common  inter¬ 
pretation  of  this  phenomenon  is  that  the 
glucose  content  of  the  epidermis  and  horny 
layer  is  increased  in  diabetes.  Indeed,  we 
can  easily  promote  the  growth  of  C.  albicans 
on  our  artificial  media  by  increasing  their 
carbohydrate  content.  By  analyzing  total 
skin,  Urbach”  found  considerably  increased 
glucose  values  in  diabetes  and  also  in  non¬ 
diabetics  with  decreased  glucose  tolerance. 
However,  the  results  of  Urbach  should  be 
checked  by  modern  methods  and,  most  of 
all,  analyses  of  isolated  epidermis,  the  layer 
in  which  C.  albicans  thrives,  should  be  made, 
before  this  interpretation  can  be  regarded 
as  conclusive.  Earlier  work  by  Marchionini 
and  Ottenstein”  seemed  to  indicate  that 
sweat  which  saturates  the  horny  layer  has 
a  higher  glucose  content  in  hyjjerglycemia 
than  normally.  In  recent  careful  studies, 
Lobitz  and  Osterberg”  could  not  confirm 
these  findings. 

From  the  clinical  point  of  view,  it  seems 
to  be  important  that  severe  generalized 
moniliasis,  in  which  the  susceptibility  of  the 
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whole  tegument  is  so  great  that  regional 
preferences  are  no  longer  respected,  is  also 
connected  with  disturbances  of  carbohy¬ 
drate  metabolism.  Two  of  our  case  records 
illustrate  this  point. 

(1)  A  45-year-old  housewife  was  admitted 
to  the  hospital  with  severe  generalized  moni¬ 
liasis  and  poor  general  condition.  She  ex¬ 
pired  six  weeks  after  admission  in  a  state 
of  extreme  emaciation.  She  had  no  dia¬ 
betes  but  a  markedly  diabetic  glucose  tol¬ 
erance  curve.  She  also  had  pronounced 
glycosuria  during  the  tolerance  test.  At 
autopsy,  a  pancreatic  cancer  was  found. 
There  can  be  little  doubt  that  this  neoplasm 
caused  the  disturbance  of  carbohydrate  me¬ 
tabolism  and,  indirectly,  also  the  fatally  in¬ 
creased  susceptibility  to  monilia.  This  case 
was  reported  elsewhere  in  detail.” 

(2)  A  48-year-old  lady  teacher  was  ad¬ 
mitted  with  generalized  moniliasis  but  in 
fairly  good  general  condition.  The  urine 
was  free  of  sugar  and  the  fasting  blood 
sugar  was  normal,  but  the  glucose  tolerance 
test  showed  slightly  decreased  tolerance 
with  glycosuria  during  the  test.  This  pa¬ 
tient  recovered  after  local  fungicidal  treat¬ 
ment  was  combined  with  antidiabetic  meas¬ 
ures. 

Lately,  it  has  been  observed  in  our  de¬ 
partment  that  recalcitrant  T.  purpureum 
infections,  in  contrast  with  infections  with 
C.  albicans,  are  associated  with  increased 
glucose  tolerance.  There  are  in  man  rare 
cases  of  T.  purpureum  infection  in  which 
the  process  is  widespread,  the  size  and  num¬ 
ber  of  circinate  lesions  is  unusually  great, 
and,  in  addition,  there  are  atypical  skin 
manifestations  with  positive  mycologic  find¬ 
ings  such  as  grouped  itching  papules,  crusty 
lesions,  and  even  lichenification.  These 
cases  show  unusual  resistance  to  routine 
local  treatment.  Even  if  they  respond  to 
some  degree,  new  lesions  break  out  in  new 
sites  with  exasperating  speed.  Thus,  an 
otherwise  easily  manageable  short-term  dis¬ 
ease  becomes  an  extremely  chronic  and 
quite  serious  intractable  skin  ailment. 

In  the  last  three  years,  we  have  observed 
three  cases  of  this  type  and,  to  our  great 
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amazement,  we  found  that  all  three  patients 
had  an  abnormally  flat  glucose  tolerance 
curve.  This  increased  glucose  tolerance 
could  not  have  been  due  simply  to  delayed 
intestinal  absorption,  because  the  intraven¬ 
ous  glucose  tolerance  in  the  two  cases  tested 
so  far  also  indicated  increased  tolerance. 
This  phenomenon  is  being  studied  at 
present,  and  no  explanation  can  be  offered 
as  yet. 

Lymphoblastomas.  In  the  last  few  years, 
a  remarkably  frequent  association  of  deep 
mycoses  with  lymphoblastomatous  diseases 
has  been  noted.  Ten  per  cent  of  all  toru¬ 
losis-meningitis  cases  reported  have  been 
associated  with  lymphoblastomas,  chiefly 
with  Hodgkin’s  disease.*®  Four  cases  of 
histoplasmosis  combined  with  lymphoblas¬ 
toma  were  reported  by  Cawley  and  Curtis*^: 
2  patients  with  Hodgkin’s  disease  and  two 
with  lymphatic  leukemia.  One  patient 
with  histoplasmosis  had  mycosis  fungoides 
and  one  patient  wdth  torulosis  suffered  from 
myelogenous  leukemia.*^  Paracoccidiodes 
was  reported  in  association  with  Hodgkin’s 
disease  by  da  Silva  Lacaz.*® 

The  nature  of  such  association  is  not  clear. 
In  some  cases,  it  seems  that  the  lympho¬ 
blastoma  has  been  the  primary  disease.  If 
this  should  prove  to  be  true,  one  will  be  jus¬ 
tified  in  regarding  lymphoblastomas  as  sus¬ 
ceptibility  factors. 

Monilial  granuloma.^^  One  of  the  most 
remarkable  but  poorly  understood  individ¬ 
ual  susceptibilities  to  fungus  infections  is  a 
rare  form  of  C.  albicans  infection  which  be¬ 
gins  in  infancy  or  early  childhood,  often  as 
simple  oral  thrush,  and  ultimately  involves 
three  sites:  the  oral  mucosa,  the  skin  of  the 
scalp  and  face,  and  the  finger  nails.  Patho¬ 
logically,  the  disease  is  characterized  by  the 
formation  of  granulation  tissue  extending 
deep  into  the  corium,  similar  to  that  seen 
in  deep  mycoses.  There  is  a  tremendous 
proliferation  of  the  organism  in  the  infected 
sites.  The  overwhelming  number  of  fila¬ 
ments  is  so  unusual  for  a  yeast  infection 
that  even  experienced  mycologists  looking 
at  the  potassium  hydroxide  preparations 


would  doubt  their  being  C.  albicans.  The 
condition  is  essentially  intractable,  and  the  j 
prognosis  for  life  seems  to  be  poor.  All 
patients  observed,  for  a  considerable  length 
of  time,  have  died  in  early  youth.  The  j 
data  are  insufficient  to  decide  whether  they 
died  from  internal  moniliasis  or  from  inter-  * 
current  disease.  The  carbohydrate  metab-  ^ 
olism  was  normal  in  the  cases  tested. 

That  this  condition  is  due  to  a  particu-  j 
larly  low  resistance  in  otherwise  normal  per¬ 
sons  and  not  to  a  particularly  virulent  strain 
of  C.  albicans  is  borne  out  in  the  observa¬ 
tion  that,  if  the  organism  is  transferred  from 
monilial  granuloma  to  a  person  with  normal 
resistance,  the  normal  superficial  and  easily 
treated  type  of  intertriginous  moniliasis  re¬ 
sults.  Hauser  and  Rothman,  who  observed 
one  case  with  multiple  horn  formation,  were 
able  to  collect  thirteen  more  cases  from  the 
literature.*® 
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SECTION  OF  BIOLOGY 

“THE  CHEMOTHERAPY  OF  TUBERCULOSIS 
-THE  EXPERIMENTAL  .\PPROACH” 

JUNE  24  AND  25,  1949 

The  Section  of  Biology  held  a  Conference 
on  “The  Chemotherapy  of  Tuberculosis — 
The  Experimental  Approach.”  Doctor 
Geoffrey  W.  Rake,  The  Squibb  Institute  for 
Medical  Research,  New  Brunswick,  N.  J., 
was  the  Conference  Chairman  in  charge  of 
)  the  meeting. 

The  program  consisted  of  the  following 
papers: 

Friday,  June  24 

EXPERIMENTAL  METHODS 

!  Morning  Session.  Chairman,  H.  McL. 

I  Riggins,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York,  N.  Y. 

“The  Use  of  the  Rabbit,”  by  Max  B. 
Lurie,  The  Henry  Phipps  Institute,  Phila¬ 
delphia,  Penna. 

“The  Use  of  the  Guinea  Pig,”  by  A.  G. 
Karlson  and  W.  H.  Feldman,  Mayo  Founda¬ 
tion,  Rochester,  Minn. 

“Experimental  Tuberculosis  in  the  Ham¬ 
ster,”  by  E.  W.  Dennis,  Sterling-Winthrop 
Research  Institute,  Rensselaer,  N.  Y. 

“The  Use  of  the  Mouse,”  by  G.  P.  You- 
mans,  Northwestern  University,  Chicago, 
Ill. 

“The  Use  of  the  Mouse,”  by  Richard 


Donovick,  The  Squibb  Institute  for  Medical 
Research,  New  Brunswick,  N.  J. 

“A  Method  for  Evaluating  Anti-Tuber¬ 
cular  Activity  in  Mice,”  by  M.  J.  Baker, 
M.  E.  Schlosser,  and  H.  J.  White,  American 
Cyanamid  Company,  Stamford,  Conn. 

“The  Use  of  the  Chick  Embryo,”  by  H. 
F.  Lee;  The  Children’s  Hospital,  Phila¬ 
delphia,  Penna. 

“The  Use  of  Avian  Tuberculosis  in  the 
Chick,”  by  M.  Solotorovsky,  H.  J.  Siegel, 
and  W.  H.  Ott,  Merck  &  Company,  Inc., 
Rahway,  N.  J. 

DRUGS  OF  SYNTHETIC  ORIGIN 

Afternoon  Session.  Chairman,  J.  E.  Per¬ 
kins,  National  Tuberculosis  Association, 
New  York,  N.  Y. 

“Experimental  Studies  in  Para-amino¬ 
salicylic  acid  (PAS),”  by  J.  Lehmann, 
Gothenburg,  Sweden. 

“Evaluation  of  the  Sulfones  and  Strep¬ 
tomycin  in  Experimental  Tuberculosis,”  by 
M.  I.  Smith,  E.  L.  Jackson,  and  H.  Bauer, 
United  States  Public  Health  Service, 
Bethesda,  Maryland. 

“Pharmacological  Studies  on  the  Sul¬ 
fones,”  by  E.  O.  Titus  and  J.  Bernstein, 
The  Squibb  Institute  for  Medical  Research, 
New  Brunswick,  N.  J. 

“Experimental  Evaluation  of  Synthetic 
Drugs,”  by  F.  A.  French,  Harold  Brunn 
Research  Institute,  Mount  Zion  Hospital, 
San  Francisco,  Calif. 
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“Clinical  Evaluation  of  Chemotherapeu¬ 
tic  Drugs  in  Tuberculosis,”  by  A.  M.  Walker 
and  J.  B.  Barnwell,  Veterans  Administra¬ 
tion,  Washington,  D.  C. 

Saturday,  June  25 

DRUGS  OF  NATURAL  ORIGIN 

Morning  Session.  Chairman,  Selman  A. 
Waksman,  Rutgers  University,  New  Bruns¬ 
wick,  N.  J. 

“Quantitative  Enumeration  of  Viable  Tu¬ 
bercle  Bacilli  in  Cultures  and  Infected 
Tissues,”  by  F,  Fenner,  S.  Martin,  and  C. 
Pierce,  The  Rockefeller  Institute  for  Medical 
Research,  New  York,  N.  Y. 

“The  Streptomycins  and  Neomycin  in 
Murine  Tuberculosis,”  by  Geoffrey  W. 
Rake,  The  Squibb  Institute  for  Medical  Re¬ 
search,  New  Brunswick,  N.  J. 

“Are  Present  Laboratory  Methods  Ade¬ 
quate  for  the  Evaluation  of  Anti-Tubercu- 
lous  Agents?”  by  W.  L.  Steenken,  Jr., 
Trudeau  Foundation,  Trudeau,  N.  Y. 

“New  Antibiotics,  Substances  from 
Higher  Plants,  and  Their  Evaluation,”  by 
Gladys  L.  Hobby,  Chas.  Pfizer  &  Co., 
Brooklyn,  N.  Y. 

“Clinical  Evaluation  of  Drugs  in  Tuber¬ 
culosis,”  by  L.  B.  Hobson  and  Walsh  Mc¬ 
Dermott,  The  New  York  Hospital,  Cornell 
University  Medical  College,  New  York, 

N.  Y. 

SECTION  OF  BIOLOGY 

“MECHANISM  AND  EVALUATION 
OF  ANTISEPTICS” 

OCTOBER  28  AND  29,  1949 

The  Section  of  Biology  held  a  Conference 
on  “Mechanism  and  Evaluation  of  Anti¬ 
septics.”  Doctor  Herbert  L.  Davis,  Ethi- 
con  Suture  Laboratories,  Johnson  & 
Johnson,  New  Brunswick,  N.  J.,  was  the 
Conference  Chairman  in  charge  of  the 
meeting. 

The  program  consisted  of  the  following 
papers: 


Friday,  October  28 
ANTIBIOTICS 

Afternoon  Session.  Chairman,  W.  W. 
Umbreit,  Merck  Institute  for  Therapeutic 
Research,  Rahway,  N.  J. 

“The  Metabolic  Action  of  Streptomycin,” 
by  W.  W.  Umbreit,  Merck  Institute  for 
Therapeutic  Research,  Rahway,  N.  J. 

“The  Effect  of  Penicillin  upon  Protein 
Synthesis  by  Bacteria,”  by  Rollin  D.  Hotch¬ 
kiss,  The  Rockefeller  Institute  for  Medical 
Research,  New  York,  N.  Y. 

“The  Colloidal  Nature  of  Antibiotics,” 
by  E.  A.  Hauser,  Massachusetts  Institute 
of  Technology,  Cambridge,  Mass. 

“Newer  Antibiotics — Factors  Influencing 
Their  Antimicrobial  Activity,”  by  Gladys 
L.  Hobby,  Chas.  Pfizer  &  Company, 
Brooklyn,  N.  Y. 

“Interference  with  Antibiotic  Activity  by 
Surface-Active  Agents,”  by  Eleanor  A. 
Bliss,  The  Johns  Hopkins  University  School 
of  Medicine,  Baltimore,  Maryland. 

“Studies  on  the  Synergism  between  Baci¬ 
tracin  and  Penicillin;  Correlation  of  In  Vivo 
with  In  Vitro  Results,”  by  Frank  L. 
Meleney  and  Balbina  A.  Johnson,  College 
of  Physicians  and  Surgeons,  Columbia  Uni¬ 
versity,  New  York,  N.  Y. 

“An  Approach  to  a  Correlation  between 
In  Vivo  and  In  Vitro  Activities  of  Anti- 
Tubercular  Compounds,”  by  Richard  Dono- 
vick,  Geoffrey  W.  Rake,  and  E.  O.  Titus, 
The  Squibb  Institute  for  Medical  Research, 
New  Brunswick,  N.  J. 

“Evaluation  of  the  Paper-Disk  Assay 
Procedure  and  Its  Correlation  with  Phenol 
Coefficients,”  by  Robert  R.  Hoffman  and 
Charles  R.  Phillips,  Biological  Department, 
Chemical  Corps,  Camp  Detrick,  Frederick, 
Maryland. 


SURF.4CE-.\CTIVE  AGENTS 

Evening  Session.  Chairman,  C.  A.  Law¬ 
rence,  University  of  Michigan,  Ann  Arbor, 
Mich. 

“Mechanisms  of  Action  and  Neutralizing 
Agents  for  Surface-.Active  Materials  upx)n 
Microorganisms,”  by  A.  Lawrence,  Hy- 
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gienic  Laboratory,  University  of  Michigan, 
Ann  Arbor,  Mich. 

“The  Meaning  of  Bacteriostasis,  Bac¬ 
tericidal  Effect,  and  Rate  of  Killing,”  by 
Philip  B.  Price,  Department  of  Surgery, 
Salt  Lake  Hospital,  Salt  Lake  City,  Utah. 

“The  Interaction  of  Surface-Active 
Agents  and  Proteins,”  by  Harold  N.  Glass- 
man,  Biological  Department,  Chemical 
Corps,  Camp  Detrick,  Frederick,  Maryland. 

“Conductometric  Studies  of  Bactericidal 
Mechanisms,”  by  D.  N.  Eggenberger  and 
H.  J.  Harwood,  Armour  and  Company, 
Chicago,  Ill. 

“A  New  and  Direct  Approach  to  the 
Evaluation  of  the  Germicidal  Efficiency  of 
Semi-Solid  Pharmaceuticals,”  by  M.  J. 
Foter  and  L.  L.  Nisonger,  The  Wm.  S. 
Merrell  Co.,  Cincinnati,  Ohio. 

“The  Role  of  Antagonists  in  the  Evalu¬ 
ation  of  Germicides,”  by  E.  G.  Klarmann, 
Lehn  and  Fink  Products  Corp.,  Bloomfield, 
N.  J. 

“Antiseptics  under  the  Food,  Drug  and 
Cosmetics  Act,”  by  Glenn  G.  Slocum,  Food 
and  Drug  Administration,  Washington, 
D.  C 

“Present  Trends  in  Methods  of  Testing 
Antiseptics,”  by  G.  F.  Reddish,  Lambert 
Pharmacal  Co.,  St.  Louis,  Missouri. 

Saturday,  October  29 

MISCELLANEOUS  CHEMICALS 

Morning  Session.  Chairman,  E.  H. 
Spaulding,  Temple  University  School  of 
Medicine,  Philadelphia,  Penna. 


“Halogens  and  Their  Mode  of  Action,” 
by  Henry  C.  Marks  and  Frede  B.  Strands- 
kov,  Wallace  &  Tiernan  Co.,  Inc.,  Belle¬ 
ville,  N.  J. 

“Mechanism  of  Action  of  Antiseptic 
Agents,”  by  D.  E.  Green  and  W.  E.  Knox, 
Institute  for  Enzyme  Research,  University 
of  Wisconsin,  Madison,  Wisconsin. 

“Iodine  as  an  Antiseptic,”  by  Louis  Ger- 
shenfeld  and  Bernard  Witlin,  Philadelphia 
College  of  Pharmacy  and  Science,  Phila¬ 
delphia,  Penna. 

“The  Phenomena  of  Resistance,”  by  Or¬ 
ville  W’yss,  The  University  of  Texas,  Austin, 
Texas. 

“The  Toxicity  Index  Method  for  the 
Evaluation  of  Germicides,”  by  A.  J.  Salle, 
Department  of  Bacteriology,  University  of 
California,  Los  Angeles,  Calif. 

“Relationship  of  Concentration  and  Ger¬ 
micidal  Efficiency  of  Ethyl  Alcohol,”  by 
H.  E.  Morton,  University  of  Pennsylvania 
School  of  Medicine,  Philadelphia,  Penna. 

“Evaluation  of  Mercurials  as  Anti¬ 
septics,”  by  F.  B.  Engley,  Jr.,  Biological 
Department,  Chemical  Corps,  Camp  De¬ 
trick,  Frederick,  Maryland. 

“Assay  of  Antiseptics  at  Different  Times 
after  Application  to  Human  Skin,”  by  H. 
M.  Powell  and  C.  G.  Culbertson,  The  Lilly 
Research  Laboratories,  Indianapolis,  Ind. 

“Mercurials  as  Antiseptics,”  by  J.  H. 
Brewer,  Hynson,  Westcott  &  Dunning, 
Baltimore,  Maryland. 


NEW  MEMBERS 


A .  Elected  from  May  13, 1949,  to  September  15, 1949 


LIFE  MEMBERSHIP 

Campbell,  Mar^erite  E.,  B.S.,  Library,  Medicine. 
Librarian,  Chicago  Medical  School,  Chicago,  Ill. 

Fetter,  Dorothy,  Ph.D.,  Gastroenterology,  Nutri¬ 
tion.  Assistant  Professor,  Brooklyn  College, 
Brooklyn,  N.  Y. 

Hancock,  Allan,  D.B..\.,  Oceanography.  Instruc¬ 
tor,  University  of  Southern  California,  Los 
Angeles,  Calif. 


Heilman,  Fordyce  Russell,  M.D.,  Medical  Bacteri¬ 
ology.  Consulting  Physician,  Mayo  Clinic, 
Rochester,  Minn. 

Hershberg,  Emanuel  B.,  PhD.,  Pharmaceutical 
Research.  Chemist,  Schering  Corporation, 
Bloomfield,  N.  J. 

Levy,  Joseph,  M.D.,  Metabolism,  Cancer.  Attend¬ 
ing  Phj’sician,  New  Rochelle  Hospital,  New 
Rochelle,  N.  Y. 
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Malin,  Edward  W.,  Jr.,  M.A.,  Clinical  Psychology. 
Psychologist,  Veterans  Administration,  New 
York,  N.  Y. 

Turell,  Robert.  M.D.,  Proctology.  Adjunct  Sur¬ 
geon,  Montefiore  Hospital,  New  York,  N.  Y. 

Zanianis,  George  H.,  B.Sc.,  Industrial  Fermenta¬ 
tions.  Independent  Consulting  Chemist, 
Modesto,  Calif. 


SUBSTAINING  MEMBERSHIP 

Allen,  Fred  E.,  D.V.M.,  Diseases  of  Poultry, 
Mastitis  of  the  Dairy  Cow.  Station  Veterinarian 
and  Associate  Professor  of  Veterinary  Medicine, 
University  of  New  Hampshire,  Durham,  N.  H. 

Auger,  Carlton,  M.D.,  Pathology.  .Associate  Pro¬ 
fessor,  Pathology,  Laval  University,  Quebec  Citj', 
Canada. 

Blumenfeld,  Charles  M.,  M.D.,  Pathology.  Pa¬ 
thologist,  Sutter  General  Hospital,  Sacramento, 
Calif. 

Chapman,  S.  Stephen,  Ph.D.,  Biology.  Director, 
Pharmacology  Division,  Schenley  Laboratories, 
Inc.,  I.awrenceburg,  Ind. 

Dickie,  Robert  B.,  Public  Relations.  New 
York,  N.  Y. 

Eggers,  Carl,  M.D.,  General  Surgery.  Consultant, 
Surgery,  New  York  University,  New  York,  N.  Y. 

Friedman,  Milton,  M.D.,  Radiation  Therapy  of 
Cancer.  .Assistant  Professor,  Clinical  Radiology, 
New  York  University,  New  York,  N.  A^ 

Goldhaft,  .Arthur  D.,  V.M.D.,  Poultrj-  Pathology. 
Director,  Vineland  Poultry  Laboratories,  Vine- 
land,  N.  J. 

Karush,  Aaron,  M.D.,  Pscyhoanalysis.  Instructor 
of  Psychiatry,  Columbia  University,  New 
York,  N.  Y. 

Kelly,  Arthur  L.,  D.V.M.,  Veterinary  Medicine. 
Director  of  Research,  San  Diego  Zoological 
Society,  San  Diego,  Calif. 

Kenney,  John  M.,  M.D.,  Oncology.  Clinical 
Instructor,  Surgery,  Stanford  University  Medical 
School,  Los  Angeles,  Calif. 

Kimler,  .Alexander,  Ph.D.,  Bacteriology.  Bacteri¬ 
ologist,  Jackson  Memorial  Hospital,  Miami,  Fla. 

Lee,  Clarence  E.,  B.S.,  Poultry,  .Animal  Nutrition. 
Vice-President,  Director,  The  Beacon  Milling 
Company,  Inc.,  Cayuga,  N.  Y. 

Leifer,  William,  M.D.,  Medicine.  .Associate  Clini¬ 
cal  Professor,  New  York  University,  New 
York,  N.  Y. 

Molnar,  Nicholas  M.,  M.S.,  Biology,  Phj'sics, 
Chemistry.  President,  Fine  Organics,  Inc., 
New  York,  N.  Y. 

Peterson,  Willard  D.,  Ph.D.,  Research,  Development 
in  Chemistry.  Independent  Consultant,  Cam¬ 
bridge,  Mass. 

Safir,  Robert,  Instrumentation,  Control.  Elec¬ 
tronic  Development  Engineer,  independent.  New 
York,  N.  Y. 

Smith,  Clarence  .A.,  Ph.D.,  Biochemistry,  Nutrition. 
Technical  Director,  Agricultural  Department, 
Standard  Brands  Inc.,  New  York,  N.  Y. 

Sowa,  Frank  J.,  Ph.D.,  Organic  Research.  Owner, 
Sowa  Chemical  Company,  New  York,  N.  Y. 

Van  Waveren,  Erlo,  B.A.,  Philosophy.  Consultant, 
Independent,  New  York,  N.  Y. 


ACTIVE  MEMBERSHIP 

Aaron,  Raymond,  General.  Independent,  New 
York,  N.  Y. 

Aaron,  Theorlore  H.,  M.D.,  Internal  Medicine. 
Fellow,  Medicine,  Lahey  Clinic,  Boston,  Mass. 

Abbott,  John  N.,  M.D.,  Pathology.  Senior  Pathol¬ 
ogist,  New  York  State  Department  of  Health, 
Albany,  N.  Y. 

Adamson,  Arthur  W.,  Ph.D.,  Phj-sical  Chemistry. 
Assistant  Professor  of  Chemistry,  University  of 
Southern  California,  Los  .Angeles,  Calif. 

Adler,  .Armando  A.,  Ch.Eng.,  Endocrinolog)’. 
Director,  Laboratorio  Endocrinico  Argentine, 
Buenos  Aires,  .Argentina. 

Albert,  Samuel,  M.D.,  Biology.  Staff  Member, 
Detroit  Institute  of  Cancer  Research,  Detroit, 
Mich. 

Alburn,  Harvey  E.,  Ph.D.,  Biochemistry.  Chief, 
Biochemistry  Department,  Wyeth  Institute, 
Philadelphia,  Penna. 

.Ancowitz,  .Arthur,  M.D.,  Endocrinology.  Intern, 
Montefiore  Hospital,  Bronx,  N.  Y. 

.Anderson,  Clarence  A.,  B..A.,  Vitamins,  Nutrition. 
De|)artment  Head,  Lilly  Research  Laboratories, 
Indianapolis,  Ind. 

Anigstein,  Ludwik,  M.D.,  Medical  Microbiology. 
Professor  of  Preventive  Medicine  and  Public 
Health,  University  of  Texas,  Medical  Branch, 
Galveston,  Texas. 

.Antonchak,  Benny,  B.S.,  Biology.  Histologist, 
Ciba  Pharmaceutical  Products,  Inc.,  Sum¬ 
mit,  N.  J. 

.Aonzo,  Enrico,  M.D.,  Biology,  Psychology,  Medi¬ 
cine.  Volunteer  .Assistant,  Genoa  University, 
Genoa,  Italy. 

Applegarth,  J.  Jerrold,  M.D.,  Internal  Medicine. 
Assistant  Resident  in  Medicine,  Roosevelt 
Hospital,  New  York,  N.  Y. 

Apt,  Leonard,  M.D.,  Pediatrics.  Resident  Phy¬ 
sician,  Children’s  Hospital,  Cincinnati,  Ohio. 

Arnesen,  Kristen,  M.D.,  Pathology.  Instructor  of 
Pathology,  University  of  Oslo,  Oslo,  Norway. 

Aronson,  Betty  Ellis,  M.D.,  Pediatrics.  Resident 
Pediatrician,  Svdenham  Hospital,  New  York, 
N.  Y.  ' 

Avvocato,  Roy  .Anthony,  M.D.,  Internal  Medicine. 
Chief  Resident,  Coney  Island  Hospital,  Brooklyn, 
N.  Y. 

Badel,  Jose  P.,  M.D.,  Radiology.  Resident  in 
Radiology,  Jersey  City  Medical  Center,  Jersey 
City,  N.  J. 

Baker,  Herman,  M.S.,  Bacteriology.  Research 
Assistant,  Department  of  Bacteriology,  Columbia 
University,  New  York,  N.  Y. 

Ball,  Howard  A.,  M.D.,  Functional  Pathology. 
Pathologist,  Paradise  Valley  Hospital,  San 
Diego,  Calif. 

Basinski,  Daniel  H.,  Ph.D.,  Biochemistry.  Re¬ 
search  Associate,  Children’s  Fund  of  Michigan, 
Detroit,  Mich. 

Batson,  Herbert  C.,  Ph.D.,  Experimental  Im¬ 
munology,  Biometrics.  Scientific  Director,  De- 
l^artment  of  Biologic  Products,  Research  and 
Graduate  School,  .Army  Medical  Department, 
Washington,  D.  C. 

Beaudette,  F.  R.,  D.V.M.,  Poultry  Patholog}'. 
Professor  of  Poultry  Pathology,  New  Jersey 
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Agricultural  Experiment  Station,  New  Bruns¬ 
wick,  N.  J. 

Bechtel,  H.  Ernest,  Ph.D.,  Livestock  Production. 
Director,  Larro  Research,  Products  Control, 
General  Mills,  Inc.,  Detroit,  Mich. 

Becker,  David  V.,  M.D.,  Medicine.  Intern, 

Maimonides  Hospital,  Brooklyn,  N.  Y. 

Bender,  Lauretta,  M.D.,  Psychiatry.  Senior  Psy¬ 
chiatrist,  Bellevue  Hospital,  New  York,  N.  Y. 

Bensley,  Edward  H.,  M.D.,  Chemical  Pathology, 
Nutrition.  Director,  Department  of  Metabolism 
and  Toxicology,  Montreal  General  Hospital, 
Montreal,  Canada. 

Berger,  Eugene  Y.,  M.D.,  Electrolytes.  .Assistant, 
Medicine,  New  York  University,  New  York, 
N.  Y. 

Bergmann,  Werner,  Ph.D.,  Organic  Chemistry. 
Professor  of  Chemistry,  Yale  University,  New 
Haven,  Conn. 

Bernstein,  Bernard,  D.D.S.,  Dental  Research. 
Practicing  Dentist,  Brooklyn,  N.  Y. 

Bernstein,  Stanley  H.,  M.D.,  Internal  Medicine. 
Intern,  Montefiore  Hospital,  New  York,  N.  Y. 

Bernstine,  J.  Bernard,  M.D.,  Infections.  .Associate 
Professor,  Jefferson  Medical  College,  Philadelphia, 
Penna. 

Billings,  Bruce  H.,  Ph.D.,  Crystal  Optics,  Infra- 
Red.  Director  of  Research,  Baird  Associates, 
Inc.,  Cambridge,  Mass. 

Bjorksten,  Johan,  Ph.D.,  Industrial  Chemical  Re¬ 
search.  Chemical  Director,  Quaker  Chemical 
Products  Comp>any,  Conshohocken,  Penna. 

Black,  Melvin  B.,  M.D.,  Pathology.  Research 
Fellow,  Pathology,  Children’s  Medical  Center, 
Boston,  Mass. 

Blundell,  George  P.,  Ph.D.,  M.D.,  Biology.  Fellow 
in  Pathology.  Medical  College  of  Alabama, 
Birmingham,  Ala. 

Boltjes,  Ben  H.,  M.D.,  Medical  Microbiology.  Re¬ 
search  Staff,  Children’s  Hospital,  Philadelphia, 
Penna. 

Bossak,  Elaine  T.,  M.S.,  Endocrine  Ph>'siology. 
Medical  Student,  New  York  University,  New 
Y’ork,  N.  Y. 

Bothe,  .Albert  E.,  M.D.,  Urological  Surgery. 
.Associate  Professor,  Graduate  School,  University 
of  Pennsylvania,  Philadelphia,  Penna. 

Brandt,  A.  E.,  Ph.D.,  Statistics.  Biometrician, 
U.  S.  Atomic  Energy  Commission,  New  York, 
N.  Y. 

Brandt,  Noreen  G.,  B.S.,  Bacteriology.  Graduate 
Assistant,  Ohio  State  University,  Columbus, 
Ohio. 

Brichta,  D.  Y'ela,  M.D.,  Dentistry.  Dentist, 
Private  Practice,  New  York,  N.  Y. 

Brueckner,  .Alfred  H.,  Ph.D.,  Immunology,  Veteri¬ 
nary  Diseases.  Associate  Director,  Pitman- 
Moore  Company,  Zionsville,  Ind. 

Burgess,  J.  Frederick,  M.D.,  Dermatology.  Clini¬ 
cal  Professor  of  Dermatology,  McGill  University, 
Montreal,  Canada. 

Bussow,  Carl,  B.S.,  Physics,  Chemistry.-  Technical 
Director,  A.  W.  Dow,  Inc.,  New  York,  N.  Y. 

Butts,  Donald  C.  A.,  D.Sc.,  Tropical  Diseases. 
.Associate  Professor  of  Bacteriology,  University  of 
Miami,  Miami,  Fla. 

Caldwell,  Clyde  T.,  Ph.D.,  Biochemistry.  Re¬ 
search  Biochemist,  The  Upjohn  Company, 
Kalamazoo,  Mich. 


Calvelli,  Eugene  V.,  M.D.,  Internal  Medicine. 
Assistant,  Medicine,  New  York  University,  New 
York,  N.  Y. 

Cameron,  E.  .Anne,  B..A.,  Pharmacology.  Junior 
Pharmacologist,  Ciba  Pharmaceutical  Products, 
Inc.,  Summit,  N.  J. 

Carr,  David  T.,  M.D.,  Internal  Medicine.  Con¬ 
sultant,  Medicine,  Mayo  Clinic,  Rochester, 
Minn. 

Carruthers,  Christopher,  Ph.D.,  Cancer  Research. 
Research  .Associate,  Washington  University,  St. 
Louis,  Mo. 

Caspersson,  Torbjoern  0.,  M.D.,  Cell  Research. 
Head,  Institute  for  Cell  Research,  Karolinska 
Institutet,  Stockholm,  Sweden. 

Chesin,  Gertrude  G.,  B..A.,  Chemistry.  Research 
Biochemist,  Goldwater  Memorial  Hospital,  New 
York,  N.  Y. 

Christian,  John  J.,  A.B.,  Pharmacology,  Physiology. 
Pharmacologist,  Wyeth  Institute,  Philadelphia, 
Penna. 

Cline,  Joseph  K.,  Ph.D.,  Biochemistry.  Professor, 
E.xperimental  Biochemistry,  Medical  College  of 
Alabama,  Birmingham,  .Ala. 

Cohen,  Carl,  M.Sc.,  Bacteriology.  Research  As¬ 
sistant,  Ohio  State  University,  Columbus,  Ohio. 
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Nicholas,  James  .A.,  M.D.,  Orthopedic  Surgery. 
Resident  in  Orthopedic  Surgery,  Lenox  Hill 
Hospital,  New  York,  N.  Y. 

Nightingale,  William  T.,  M.Sc.,  Geology.  Vice- 
President,  Mountain  Fuel  Supply  Company, 
Rock  Springs,  Wyo. 

Noble,  Earl  B.,  Ph.B..  Geology.  Chief  Exploration 
Geologist,  Union  Oil  Company  of  California,  Los 
Angeles,  Calif. 

Nungester,  Walter  J.,  M.D.,  Microbiology.  Pro¬ 
fessor,  University  of  Michigan,  Ann  Arbor,  Mich. 

Odland,  Lura  Mae,  M.S.,  Nutrition,  Biochemistry, 
Bacteriology.  VVisconsin  Alumni  Research  Foun¬ 
dation  -Assistant,  Madison,  W'isconsin. 

Palitz,  Laurence  L.,  M.D.,  Dermatology.  Instruc¬ 
tor  of  Dermatology,  New  York  University,  New 
York,  N.  Y. 

Pappas,  George  Stephen,  M.Sc.,  Cytology.  In¬ 
structor  of  Comparative  Anatomy'  and  Embry¬ 
ology,  Iona  College,  New  Rochelle,  N.  Y. 

Parkhurst,  Raymond  T.,  Ph.D.,  Nutrition.  Direc¬ 
tor  of  Research,  Flory'  Milling  Company,  Inc., 
Bangor,  Penna. 

P,asternak,  Varsenig  Z.,  Ph.D.,  Organic  Chemistry. 
Research  Chemist,  University  of  Pennsylvania, 
Philadelphia,  Penna. 

Peatman,  Lillie  B.,  M.A.,  Child  Psychology. 
Psychologist,  Bronxville  Schools,  Bronxville, 

N.  Y. 

Peck,  .Lyman,  Livestock.  Independent,  Feed  Con¬ 
sultant,  Chicago,  Ill.  I 

Perlman,  Preston  L.,  Ph.D.,  Endocrinology'.  Bio-  * 
chemist,  Schering  Corporation,  Bloomfield,  N.  J. 

Pikula,  Daria,  B..A.,  T.  B.  Research.  Assistant 
Bacteriologist,  Chas.  Pfizer  and  Comjjany,  i 
Brooklyn,  N.  Y.  I 
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^  Pincus,  Gregory,  Sc.D.,  Biology.  Director  of 
''  Laboratories,  Worcester  Foundation  for  Experi¬ 
mental  Biology,  Worcester,  Mass. 

'  Plough,  Irvin  C.,  M.D.,  Medicine.  Resident  Phy¬ 
sician,  Goldwater  Memorial  Hospital,  New  York, 
N.  Y. 

Pollia,  Joseph  A.,  M.D.,  Cancer.  Independent,  Los 
.\ngeles,  Calif. 

Potts,  Clyde,  C.  E.,  Geology,  Physics,  Chemistry, 
Oceanography.  Consulting  Civil  and  Sanitary 
Engineer,  New  York,  N.  Y. 

Proctor,  Charles  D.,  M.S.,  Application  of  Polar- 
ography  to  Pharmacology,  Toxicology.  Instruc¬ 
tor  of  Pharmacology,  Loyola  University, 
Chicago,  Ill. 

Puetzer,  Bruno,  D.Eng.,  Organic  Chemistry.  As¬ 
sistant  to  Vice-President,  Charge  of  Research, 
Schenley  Industries,  Inc.,  Tuckahoe,  N.  Y. 

Quinn,  Murray,  M.D.,  Internal  Medicine.  As¬ 
sistant  Resident,  Division  of  Neoplastic  Diseases, 
Montefiore  Hospital,  New  York,  N.  Y. 

Rezek,  Philipp  R.,  M.D.,  Morbid  Anatomy.  Pa¬ 
thologist,  Jackson  Memorial  Hospital,  Mi¬ 
ami,  Fla. 

Riopel,  Paul,  M.Sc.,  Biochemistry.  Associate  Pro¬ 
fessor  of  Biochemistry,  Montreal  University, 
Montreal,  Canada. 

Roderuck,  Charlotte  E.,  Ph.D.,  Nutrition.  As¬ 
sistant  Professor,  Iowa  State  College,  Ames, 
Iowa. 

Roofe,  Paul  G.,  Ph.D.,  Anatomy.  Professor  of 
.\natomy.  Chairman  of  Department  of  Anatomy, 
University  of  Kansas,  Lawrence,  Kan. 

Rooseboom,  Auguste,  Ch.Eng.,  Chemistry.  Inde¬ 
pendent,  Chemical  Consultant,  New  York,  N.  Y. 
Rosahn,  Paul  D.,  M.D.,  Biology  of  Syphilis. 
Pathologist,  New  Britain  General  Hospital,  New 
Britain,  Conn. 

Rosenbloom,  Libby,  M.S.,  Experimental  Physi¬ 
ology.  Specialist,  Aquatic  Biology,  American 
Museum  of  Natural  History,  New  York,  N.  Y. 
Rothbard,  Sidney,  M.D.,  Internal  Medicine. 
Chief,  Division  of  Pulmonary  Diseases,  Monte¬ 
fiore  Hospital,  New  York,  N.  Y. 

Rousseau,  Viateur,  Ph.D.,  Organic  Chemistry.  In¬ 
structor  of  Chemistry,  College  of  Mount  Saint 
Vincent,  New  York,  N.  Y. 

Rubitsky,  Hyman  J.,  M.D.,  Internal  Medicine. 
Research  Fellow  in  Medicine,  Tufts  Medical 
School,  Boston,  Mass. 

Sachs,  Julius  J.,  M.D.,  Internal  Medicine.  As¬ 
sistant  in  Medicine,  New  York  University,  New 
York,  N.  Y. 

Salle,  Anthony  J.,  Ph.D.,  Bacteriology.  Professor 
of  Bacteriology,  University  of  California,  Los 
.Angeles,  Calif. 

Sandage,  Curtis,  M.A.,  Bacteriology.  Assistant 
Professor  of  Bacteriology',  Miami  University, 
Miami,  Fla. 

Savard,  Kenneth,  D.Sc.,  Biochemistry.  Assistant 
Staff  Member,  Cleveland  Clinic,  Cleveland,  Ohio. 
Schein,  Clarence  J.,  M.D.,  Biology.  Adjunct  Sur¬ 
geon,  Montefiore  Hospital,  New  York,  N.  Y. 
Schepp,  William  J.,  Fellow  A.I.C.,  Nucleic  Acids  in 
Cancer.  President,  William  J.  Schepp  Company, 
Inc.,  East  Paterson,  N.  J. 

Schilling,  Albert,  M.D.,  Internal  Medicine.  Resi¬ 
dent,  Montefiore  Hospital,  New  York,  N.  Y. 
Schulman,  Cyril  A.,  M.D.,  Medicine,  Physiology. 


Resident  Physician,  Neoplasia,  Montefiore  Hos¬ 
pital,  New  York,  N.  Y. 

Schultenover,  Leo  H.,  Drugs.  Clinical  Associate, 
Wyeth,  Inc.,  Philadelphia,  Penna. 

Seecof,  David  P.,  M.D.,  Pathology.  Physician, 
Private  Practice,  Bronx,  N.  Y. 

Selle,  W.  A.j  Ph.D.,  Physiology.  Professor,  Physi¬ 
ology,  University  of  Texas,  Houston,  Texas. 

Shuman,  C.  Kenneth,  M.^,  Animal  Nutrition. 
Manager,  Research  &  Development,  The  Glidden 
Company,  Indianapolis,  Ind. 

Silberberg,  Martin,  M.D.,  Exp>erimental  Pathology. 
Senior  Pathologist,  Hospital  Division,  St. 
Louis,  Mo. 

Silberberg,  Ruth,  M.D.,  Experimental  .Pathology. 
Senior  Pathologist,  Hospital  Division,  St. 
Louis,  Mo. 

Simon,  Norman,  M.D.,  Radiation,  Biology.  Staff, 
Mount  Sinai  Hospital,  New  York,  N.  Y. 

Skupp,  Sol,  B..A.,  Chemistry.  Junior  Biochemist, 
Bronx  Hospital,  Bronx,  N.  Y. 

Smith,  Bernard,  Civ.Eng.,  Application  of  Aerial 
Surveying  Methods  to  Small  Areas.  Assistant 
Professor  of  Civil  Engineering,  Lafayette  College, 
Easton,  Penna. 

Smith,  Ralph  O.,  M.E.,  Internal  Medicine.  Re¬ 
search  Fellow,  John  and  Mary  B.  Markle  Foun¬ 
dation,  St.  Louis,  Mo. 

Sorenson,  C.  W'.,  M.D.,  Cardio-Vascular  Research. 
Instructor,  Cornell  University  Medical  College, 
New  York,  N.  Y. 

Sprunt,  Douglas  H.,  M.D.,  Biology.  Professor  of 
Pathology,  University  of  Tennessee,  Memphis, 
Tenn. 

Steinberg,  Charles  LeRoy,  M.D.,  Clinical  Research. 
Senior  Visiting  Phj'sician,  Rochester  General 
Hospital,  Rochester,  N.  Y. 

Stulberg,  Cyril  S.,  Ph.D.,  Virology.  Head,  Virus 
Laboratory,  Children’s  Fund  of  Michigan, 
Detroit,  Mich. 

Tague,  Glenn  C.,  Ph.D.,  Geology.  .Associate  Pro¬ 
fessor  of  Geology,  Western  Reserve  University, 
Cleveland,  Ohio. 

Tausz,  J.  E.,  D.Eng.,  Physics,  Chemistry.  Chemi¬ 
cal  Consultant,  Independent,  Belleville,  N.  J. 

Taylor,  .Alfred,  Ph.D.,  Cancer  Research.  Research 
Scientist,  University  of  Texas,  Austin,  Texas. 

Taylor,  Franklin  V.,  Ph.D.,  Psychophysiology, 
Human  Engineering.  Head,  Psychology  Branch, 
Naval  Research  Laboratory,  Arlington,  Virginia. 

Teichholz,  Mauricio,  M.D.,  Endocrirology.  Medi¬ 
cal  Director,  Industria  (^imica  E  Farmaceutica 
Schering  Cia,  Rio  de  Janeiro,  Brazil. 

Thatcher,  Raymond  L.,  Ph.G.,  Pharmaceutical 
Chemistry.  Director,  Brooklyn  Qual'ty  Control 
Laboratories,  E.  R.  Squibb  and  Sons,  Brooklyn, 
N.  Y. 

Thomas,  Bernard  G.  H.,  M.Sc.,  Biology.  DejMirt- 
ment  Head,  E.  R.  Squibb  and  Sons,  New  Bruns¬ 
wick,  N.  J. 

Tipton,  Anne,  A.M.,  Physiology.  Instructor, 
Health,  Hj-giene,  Hunter  College,  New  York, 
N.  Y. 

Tour,  Sam,  M.Sc.,  Chemical  Engineering.  General 
Manager,  Sam  Tour  and  Company,  Inc.,  New 
York,  N.  Y. 

Traeger,  Cornelius  H.,  M.D.,  Internal  Medicine. 
•Attending  Physician,  Roosevelt  Hospital,  New 
York,  N.  Y. 
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Troxell,  Edward  L.,  Ph.D.,  Vertebrate  Paleontology. 
Professor  of  Geology,  Trinity  College,  Hartford, 
Conn. 

Trunnell,  J.  B.,  M.D.,  Cancer.  Assistant  Resident 
in  Medicine,  Memorial  Hospital,  New  York,  N.  Y. 
Tuthill,  Harold  A.,  B.S.,  Pharmacy.  Managing 
Director,  Chemical  Research  Institute,  Mi¬ 
ami,  Fla. 

Van  Dyke,  John  H.,  Ph.D.,  Abnormalities  in 
Growth.  Associate  Professor  of  Anatomy,  In¬ 
diana  University,  Bloomington,  Ind. 

Varlan,  Gaston,  Ph.D.,  Civil  Engineering.  Engi¬ 
neer,  Independent,  New  York,  N.  Y. 

Voss,  Harold  A.,  M.A.,  Psychology.  Head,  Human 
Engineering  Branch,  Sp>ecial  Devices  Center,  St. 
Albans,  L.  I.,  N.  Y. 

Ward,  Ruel  E.,  Ph.D.,  Animal,  Poultry  Nutrition. 
Feed  Research  Department,  Eastern  States 
Farmers’  Exchange,  Inc.,  West  Springfield,  Mass. 
Watson,  Dennis  W.,  Ph.D.,  Bacteriology-,  Im¬ 
munology.  Associate  Professor,  Department  of 
Bacteriology  and  Immunology,  University  of 
Minnesota  Medical  School,  Minneapolis,  Minn. 
Watson,  Robert  F.,  M.D.,  Biology.  Assistant  Pro¬ 
fessor  of  Medicine,  Cornell  University  Medical 
College,  New  York,  N.  Y. 

Weingarten,  Herman  H.,  M.S.,  Chemistry-,  Bio¬ 
chemistry,  Biology.  Research  Chemist,  Chase 
Chemical  Comfjany,  Newark,  N.  J. 

Werner,  Charles  A.,  M.D.,  Biology-.  Research 
Fellow  in  Medicine,  Cornell  University  Medical 
College,  New  York,  N.  Y. 

White,  Margaret  Harris,  B.S.,  Phy-sical  Chemistry. 

Chemist,  Camp  Detrick,  Frederick,  Maryland. 
White-Stevens,  Robert  H.,  Ph.D.,  Biochemistry, 
Physiology  Applied  to  Nutrition,  Disease  Control 
in  Plants,  Animals.  Director  of  Research, 
Kentucky  Chemical  Industries,  Inc.,  Cincinnati, 
Ohio. 

Whitman,  Bradley,  Ph.D.,  Organic  Chemistry. 
Research  Chemist,  Schering  Corporation,  Bloom¬ 
field,  N.  J. 

Wilcke,  Harold  L.,  Ph.D.,  Poultry-  Nutrition.  As¬ 
sistant  Director  of  Research,  Ralston  Purina 
Company,  St.  Louis,  Mo. 

Williams,  Arnold  H.,  M.D.,  Cardiovascular,  Renal 
Phy-siology.  Instructor  of  Phy-siology,  Washing¬ 
ton  University,  St.  Louis,  Mo. 

Williams,  Mary  H.,  B.A.,  Protozoology.  Research 
Assistant  in  Microbiology,  Ortho  Research  Foun¬ 
dation,  Raritan,  N.  J. 

Williams,  Nancy  G.,  B.S.,  Endocrinology.  Re¬ 
search  Assistant  in  Biology,  Schering  Corporation, 
Bloomfield,  N.  J. 

Wilson,  J.  B.,  Ph.D.,  Physiology-,  Pathogenic  Bac¬ 
teria.  Associate  Professor,  University  of  VV'iscon- 
sin,  Madison,  Wisconsin. 

W’inston,  Adolph  A.,  B.S.,  Nutritional  .Aspects  of 
Food  Technology.  Head,  Processing  Technology 
Section,  Central  Research  Laboratories,  General 
Foods  Corporation,  Hillside,  N.  J. 

Witkin,  Herman  A.,  Ph.D.,  Ex[)erimental  Study  of 
Personality.  Assistant  Professor  of  Psy-chology, 
Brooklyn  College,  Brooklyn,  N.  Y. 

Wolinsky,  Emanuel,  M.D.,  Tuberculosis  Research. 
Assistant  Director,  Trudeau  Laboratory, 
Trudeau,  N.  Y. 


Work,  Harold  K.,  Ph.D.,  Research  Administration. 
Director,  Research  Division,  New  York  Uni¬ 
versity,  New  York,  N.  Y. 

Worthingham,  Catherine  G.,  D.Sc.,  Biology,  Psy. 
cholpgy-.  Director  of  Professional  Education, 
National  Foundation  for  Infantile  Paralysis,  New 
York,  N.  Y. 

Wright,  W.  Alan,  M.D.,  Endocrinology.  Staff, 
Schering  Corporation,  Bloomfield,  N.  J. 

Young,  Joseph  P.,  B.S.,  Zoology.  Medical  Repre- 
Mntative,  Lederle  Laboratories  Division,  .Amer¬ 
ican  Cyanamid  Company,  Chicago,  Ill. 

ZunofI,  Barnett,  A.B.,  Biochemistry,  Pharmacology, 
Physiology.  Senior  Student,  Long  Island  Col¬ 
lege,  New  York,  N.  Y. 

STUDENT  MEMBERSHIP 

Cuy-ler,  Gordon,  B.S.,  Zoology-.  Student  in  Biology, 
New  York  University,  New  York,  N.  Y. 

Fine,  Melvin  F.,  B.S.,  Endocrinology.  Student, 
Pennsylvania  State  College,  State  College,  Penna. 
Hoopw,  Ruthanna,  B.S.,  Biochemistry.  Research 
Assistant,  Rutgers  University-,  New  Brunswick, 
N.  J. 

Khawam,  Selim  A.,  B.S.,  Chemistry.  Student, 
Fordham  University-,  New  York,  N.  Y.  ) 

B.  Elected  October  27,  1949 

LIFE  MEMBERSHIP 

Hires,  Clara  S.,  B..A.,  Botany-.  Owner,  Mistaire 
Laboratories,  Millburn,  N.  J. 

Read,  William  B.,  M.S.,  Medicine.  Training 
Officer,  Veterans  .Administration,  New  York, 
N.  Y. 

Roach,  Madonna,  M..A.,  Phy-siology-.  Instructor, 
Brooklyn  College,  Brooklyn,  N.  Y. 

SUSTAINING  MEMBERSHIP 

Bolze,  Ernest  M.,  B.S.,  Conchology.  Design  Engi¬ 
neer,  Brookhaven  National  Laboratory,  Upton, 

L.  I.,  N.  Y. 

Roberts,  Henry  W.,  .Aeronautics,  Electronics. 

Technical  Consultant,  New  York,  N.  Y. 

Rubin,  Mitchell  I.,  M.D.,  Renal  Phy-siology.  Pedi- 
atrician-in-Chief,  Children’s  Hospital,  Buffalo, 

N.  Y. 

Schwartz,  Nathaniel  H.,  M.D.,  D.M.,  Internal 
Medicine.  .Attending  Phy-sician,  Grasslands  Hos¬ 
pital,  Valhalla,  N.  Y. 

Smith,  George  M.,  M.D.,  Cancer.  Professor 
Emeritus,  School  of  Medicine,  Yale  University, 
New  Haven,  Conn.  S 

Stathakos,  Peter  N.,  M.D.,  Internal  Medicine.  | 
Resident  in  Medicine,  Jewish  Hospital,  Brooklyn,  L 

N.  Y.  y 

VV’arner,  Stanley-  G.,  M..A.,  Cancer  Research.  | 
Cancer  Biologist,  Roswell  Park  Memorial  Insti-  | 
tute,  Buffalo,  N.  Y. 

actiat;  membership 

.Abrams,  Edward,  Ph.D.,  Microbiology  of  Micro¬ 
organisms.  Director,  Laboratory  Research  Inc., 
Mamaroneck,  N.  Y. 
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Amdur,  Isadore,  Ph.D.,  Physical  Chemistry.  As¬ 
sociate  Professor  of  Physical  Chemistry,  Massa¬ 
chusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Ballantyne,  Lowyd,  Jr.,  M.D.,  Wound  Healing. 

Intern,  Roosevelt  Hospital,  New  York,  N.  Y. 
Bauer,  Walter,  M.D.,  Internal  Medicine.  Asso¬ 
ciate  Professor,  Harvard  Medical  School, 
Cambridge,  Mass. 

Bayors,  Winifred,  Ph.D.,  Physiology.  Instructor 
of  Biology,  Marymount  College,  New  York,  N.  Y. 
Becks,  Hermann,  M.D.,  D.D.S.,  Biolopcal  Re¬ 
search.  Professor  of  Elental  Medicine,  College  of 
Dentistry,  University  of  California,  San  Fran¬ 
cisco,  Calif. 

Begg,  Robert  W.,  M.D.,  Cancer  Research.  Re¬ 
search  .Associate  Professor  of  Biochemistry, 
Dalhousie  University,  Halifax,  Canada. 

Benedek,  Tiber,  M.D.,  Biology.  Lecturer  in  Medi¬ 
cal  Mycology,  College  of  Medicine,  University  of 
Illinois,  Chicago,  Ill. 

Bennett,  George  K.,  Ph.D.,  Psychology.  President, 
Psychological  Corp.,  New  York,  N.  Y. 

Bennett,  Warren  A.,  M.D.,  Pathology.  Staff  Con¬ 
sultant,  Mayo  Clinic,  Rochester,  Minn. 

Blumberg,  Alfred,  M.D.,  Ph.D.,  Pathology.  Chief 
of  Laboratory  Service,  Pratt  General  Hospital, 
Coral  Gables,  Fla. 

Braceland,  Francis  J.,  M.D.,  Sc.D.,  Psychiatry. 
Professor,  Graduate  School,  Mayo  Foundation, 
University  of  Minnesota,  Rochester,  Minn. 

Brody,  Ger^d,  B.A.,  Biochemistry  of  the  Malarial 
Parasite.  Teaching  Assistant,  Zoology  Depart¬ 
ment,  Syracuse  University,  Syracuse,  N.  Y. 

Buch,  Florence,  G.,  B.A.,  Endocrinology.  Gradu¬ 
ate  Student,  School  of  Arts  and  Science,  New 
York  University,  New  York,  N.  Y. 

Burdette,  Walter  J.,  M.D.,  Ph.D.,  Genetics,  on¬ 
cology.  Assistant  Professor  of  Surgery,  Louisiana 
State  University  Medical  Center,  New  Orleans, 
La. 

Carlson,  A.  J.,  M.D.,  Sc.D.,  Ph.D.,  LL.D.,  Biologo^, 
Medicine.  Professor  Emeritus  of  Physiology, 
University  of  Chicago,  Chicago,  Ill. 

Colsky,  Jacob,  M.D.,  Cancer.  Fellow  in  Preventive 
Medicine,  The  Johns  Hopkins  University,  Balti¬ 
more,  Md. 

Counihan,  Thomas  R.,  M.D.,  Urology.  Private 
Practice,  Islip,  L.  I.,  N.  Y. 

Curtis,  Bernard  M.,  M.D.,  Medicine.  Resident 
Physician,  Willard  Parker  Hospital,  New  York, 
N.  Y. 

Davidson,  Jack  D.,  M.D.,  Medicine.  Assistant 
in  Medicine,  College  of  Physicians  &  Surgeons, 
Columbia  University,  New  York,  N.  Y. 

Davis,  George  D.,  B.A.,  Neurophysiology.  Gradu¬ 
ate  Student,  Yale  University,  New  Eiaven,  Conn. 
Dix,  Annie  G.,  M.A.,  Psychology.  Instructor  of 
English,  State  Teachers  College,  Montclair,  N.  J. 
Dominguez,  J.  D.,  B.S.,  M^icine,  Pharmacy. 
Technical  Instructor,  Lederle  Laboratories  Divi¬ 
sion,  American  Cyanamid  Company,  Pearl  River, 
N.  Y. 

Erwin,  Karl  W.,  M.D.,  Vascular  Hemodynamics. 
Instructor  in  Pharmacology,  Medical  College, 
University  of  Vermont,  Burlington,  Vt. 

Flood,  Doris  K.,  Bacteriology.  Student,  Barnard 
College,  New  York,  N.  Y. 

Florio,  Evelyn,  M.S.,  Physiology,  Biochemistry. 


Research  Assistant,  Long  Island  College  of  Medi¬ 
cine,  Brooklyn,  N.  Y. 

Freeman,  John  W.,  M.D.,  Radiology.  Resident  in 
Radiology,  Harlem  Hospital,  New  York,  N.  Y. 

Friedman,  Alexander  H.,  B.A.,  Biology.  Student, 
Yonkers,  N.  Y. 

Frost,  Bettina  M.,  M.S.,  Bacteriology.  Research 
Assistant,  Merck  Institute,  Rahway,  N.  J. 

Fuchs,  Walter  M.,  Ph.D.,  Chemistry.  Director, 
Chemirad  Corp.,  New  York,  N.  Y. 

Greenfield,  Roy  A.,  B.S.,  Biology.  Contact  Repre¬ 
sentative,  Veterans  Administration,  New  York, 
N.  Y. 

Gryder,  John  W.,  Ph.D.,  Chemistry.  Instructor, 
The  Johns  Hopkins  University,  Baltimore,  Md. 

Guzman,  Ignacio  G.,  M.D.,  Biology.  Director, 
Del  Instituto  De  Estudios  Medicos  Y  Biologicos, 
Mexico,  D.  F. 

Guzman,  Leonardo,  M.D.,  Cancer.  Professor  of 
Cancerology,  University  of  Chile,  Santiago,  Chile. 

Halbert,  Seymour  P.,  M.D.,  Bacteriology.  Assist¬ 
ant  Professor  of  Bacteriology,  Columbia  Uni¬ 
versity,  New  York,  N.  Y. 

Hirschhorn,  Henry  A.,  D.D.S.,  Dental  Research. 
Assistant  in  Histology,  College  of  Dentistry,  New 
York  University,  New  York,  N.  Y. 

Holmes,  Fred  W.,  M.D.,  Medicine.  Private  Prac¬ 
tice,  Phoenix,  Arizona. 

Hopper,  Arthur  F.,  Ph.D.,  Embryology.  Assistant 
Professor,  Department  of  Zoology,  Rutgers  Uni¬ 
versity,  New  Brunswick,  N.  J. 

Hoster,  Herman  A.,  M.D.,  Cancer  Research.  Pro¬ 
fessor  of  Oncology,  Ohio  State  University,  Colum¬ 
bus,  Ohio. 

Jackenthal,  Roslyn,  B.A.,  Medicine.  Research 
Assistant,  College  of  Medicine,  New  York  Uni¬ 
versity,  New  York,  N.  Y. 

Levenstein,  Irving,  Ph.D.,  Endocrinology.  Endo¬ 
crinologist,  Leberco  Laboratories,  Roselle  Park, 
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